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PREFACE

This publication has been designed toprovide enlisted men assigned to
the 3’’/50 gun with a self-study, on the-job-training source for shipboard
use. This information hasbeenderivedfrom the strip film series SN-1806
on the 3’’/50 Caliber Gun Mount Mark 22.

The material covered includes the general description and operation,
the functions of various components, the disassembly and reassembly, the
maintenance, and the operational casualties of the 3’’/50 gun. The titles
at the beginning of each section clearly define material to be found therein.
The material itself is presented in a simple step-by-step format and can
be used in part or as a whole.

First Edition 1965



GENERAL DESCRIPTION AND OPERATION

The introduction of the airp'ane in warfare
has had an important influence on the design
of naval guns.

The Navy has had to develop new weapons to
combat high level bombers and to break up
dive bombing and torpedo plane attacks.

These guns had to be capable of elevational- » .
most to the vertical in order to reachup into s e < P
the sky and destroy these new enemies. - '

They also had tohavehighrates of fire if they
were to be effective against fast-moving
targets.
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on up, these problems were met by the
devzlopment of the five inch, thirty eight
caliber gun, with its power drive, projectile
hoist and directcr control. But this was not
the complete answer, for there were...

. many other vessels that needed protection
from these hit and runattackersfrom the sky,
as well as from underwater marauders and
surface raiders.

The answer for these other vessels was the
3"'/50—gun developed for WWI and improved
to meet the conditions of WWIIL. It wasone of
the most useful weapons the Navy had at the
beginning of WWIL

It is a dual purpose gun. It canfire effectively
on both air and surface targets. One of its im-
portant advantages is that it can be installed
easily on vessels too light to mount one of the
heavier dual purpose guns.



The 3''/50 caliber gun is used as the main
batterv of some destrover escorts. ..

...and on many tenders. supply ships and
other smaller vessels. Also, many armed
merchantmen rely on the gun for protection
against planes and surfaced subs,

The 37°./50 has several types of mounts to suit
various purposes, The mount we shall study
is the Mark 22.

This gun bas a maximum horizontal range of
12,000 yvards—a little uver six miles.
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Its maximum ceiling is 21,500 feet—about 4
miles—straight up.

K } S One reason why the gunis soeffective against
L ] o s high level planes is that it can be elevated to
3o el E L ) 85 degrees for anti-aircraft fire.

- b

.

It can be depressed 13 degrees below the
horizontal for use against surface targets at

short range. That's why the submarinesfear
it.

The gun uses fixed animunition, in which the
projectile is attached to the cartridge case.

Several types of ammunition are supplied for
various purposes.
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The anti-aircraft projectile has a time fuze
-in the nose, This fuze can be set to detonate
the explosive charge at any desired point
during flight. The projectile is thus made
more effective against aircraft, since it can
destroy a plans without making a direct hit.

The nose fuzeé .are set at this fuze setter
located on the left side of the mount, aft of
the pointer's station.

A supply of ready-service ammunition for
each 3''/50 is kept in lockers on deck, close
to the gun itself. The main supply is kept == s iy
in the magazines below. At general quarters W} vvuoe

ammunition is passed from the magazines. ! SR XIY-Y]

(’»'\i(,“t ]

This gun is a complete unit in itself. It is
operated entirely under manual control—
which malkes it only as good as the crew that
mans it,




Fast manual control of this gun is made pos-
sible by the lightness and balance of working
parts. Let us start our study of its principal
parts with the stand.

The stand is bolted to the deck. It is a heavy
steel casting that providesafixed basearound
which the mount is trained.

. TRAINING CIRCLE
’ Y ' . g . Y
s /. _

Rttt A

To the outside of the standis bolteda training
circle which makes it possible to train the

-
mount.

. Mounted on the stand isthe carriage—alarge,
heavy casting that serves as a support for
the slide and gun. The cheeks or side plates
of this carriage are much higher than ona
singie purpose gun, to permit elevationtothe
high angles required for anti-aircraft fire.




At the top of each cheek isatrunnion bearing
in which a trunnion, which is part of the slide,
pivots in elevation and depression.

The slide supports the gun and guides it in
recoil and counterrecoil.

The gun supported in the slide consists of an
assembly of barrel and breech housing.

The barrel and breech housing are secured
together byabayonet type joint, or interrupted
thread.
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SLIDE KEY
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A slide key attached to the left side of the
breech housing slides in a key slot el ina
cam slide plate securzad to the side. This
arrangement prevents the Yarrel from
rotating in the sideduring reloil and counter-
recoil.

But the main purpose of thebreechhousing is
to act as a carrier for the breech block.

This breech block, operated by a fast-acting
mechanism, is one of the main reasons for
the high rate of fire that makes the 3'"/'50
a valuable anti-aircraft weapon.

The block is of the vertical sliding wedge
type, guided by grooves cut in the breech
housing. It rides down in these grooves to
open the breech and permit a round to be
loaded into the gun chamber. ..



...and then is snapped uptoclose the breech,
so that the gun may be fired.

A round loaded inthe gunisfiredby the firing
mechanism which is located in the breech
block.

The firing mechanism isreleasedbya trigger
located on the cam slide plate. This trigger
can be tripped by an electro-magnetic device
known as a solenoid, which is operated from
the pointer’'s firing kev. Firingbythis means
is the preferred method.

The trigger mayv alsobetripped mechanicaliy
by a linkage of rods and levers from a
pointer's foot-firing treadle to the trigger.

Q
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It is also possible to trip the trigger by hand.

Recoil and counterrecoil of the gun are con-
trolled by a hydraulic mechanism aided by
springs. This mechanism is contained in a
cylinder mounted on the underside of the
slide. Directly beneath the cylinder...

. ..1s the elevating arc, .by which the gun is
elevated and depressed. This arc is driven
by the poninter’s handwheels.

The mount is trained by the trainer’s hand-

wheels, whick are geared to the training
circle.



The sights, mounted on the slide, are of the
voke type—that is, a yoke extends across the
slide...

...to provide a means for mounting tele-
scopes for the pointer, trainer and sight
checker.

The 3''/50 caliber gun may be operated in
either of two methods--automatic fire or

single fire. Automatic fire is the usual and’

preferred method as it makes possible a high
rate of fire. It provides for the automatic
opening of the breech, after the firing of each
round, to extract and eject the fired case.

In single fire the breech must be reopened
manually to permit extraction and ejection of
the fired case.
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A cam plate retractor is setat''A'' for auto-
matic fire, or at "'S" for single fire. This
retractor is located on the cam slide plate.
On newer mournts, the cam plateretractor has
been omitted,

In later films we shall describe in detail all
the features of the gun that are here treated
in outline. To review triefly the points we
hive covered we know that:—the 3"'/50 is a
dual purpose, rapid fire gun which...

... uses fixed ammunition of various types.

The breech is opened and closedbya vertical
sliding wedge breech block.



The gun is controlled in recoil and counter-
reccil by a hydraulic system that is a2ided by
springs.

Training, elevating and sighting are entirely
under manual control.

The,3"/50 may be operated automatically or
by the single-fire method.

In a word, the 3''/50 is a useful and dependable
gun of simple, rugged construction. It is
easily operated and will provide a high rate
of fire at all times if it is kept in good work-
ing order by thorough, consistent mainte-
nance. In your study of thisgun,bear it mind
this important point: This gunwillbeonly as
good as the crew that mans and services it!
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FUNCTION OF THE BREECH MECHANISM

i4

During the civil war a gunwaslittle more than
a heavy pipe closed at one. end and loaded’
through the muzzle with powder and some
form of projectile.

The science of naval gunnery has madegreat
progress since those days, but the principle
of firing is still the same. Powder explodes
in a tube closed at one end; this creates gases
which expand under terrific pressureandcan
escape only by pushing a projectile out through
the open end of the tube. .

While the principle of firing is the sameas it
always was, the olid muzzle loader would be
sadly out of place against the high speedtar-
gets of modern warfare,

But long before the conditions of modern war-
fare arose, the old muzzle loader had been
developed into a breech loader. The breech -
end became a breech mechanism, which
closed the breech to fire the gun and opened
it to permit the loading of a new round.



Q

For rapid opening and closing of the breech
loading gua, a movable block is required.
This block and the parts that operate it are
called the breech mechanism. In the 3''/50
caliber gun the breech mechanism servesnot
only to open and close the breech but also to
do an additional job. ..

that of extracting and ejecting the fired
cartridge case. The rate of fire of the 3''/50
is dependent to a large extent on the smooth
and efficient operalion of its breech mech-
anism, If you are to operate this gun so it
will perform at peak efficiency in combat,
you must understand clearly how the breech
mechanism Operates.

Let's start our study of this mechanism with
breech block which iscalleda vertical sliding
wedge block Mecause. ..

. . it slides in vertical guide grooves cut in
the breech housing
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and as it rises it follows a slight forward tilt
of the grcove to wedge the round tightly into
the breech.

After the block has seated the case, the gun
is fired. The tremendous force of the explo-
sion expands the case to seal the chamber,
thus providing a gas check or a means of
preventing the escape of gas at the breech.

Looking up under the 2’ter end of the gun, we
see that the aperating shaftraisesandlowers
the breech block. This shaft rotates inbear-
ings attached to the breech housing. Let’s
consider first how the block is moved by the
shaft.

(n the operating shaft is a central arm.
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Two bearing blocks pivot aout a pin extending
through the end of the central arm. These
blocks. ..

ride in camways cut into the lower central
part of the breech block. As the operating
shaft is rotated...

the central arm and the bearing blocks are
moved aft and down. Thebearingblocks riding
in the cam wayslower the block. Thus we see
how the rotating motion of the shaft produces
a vertical motion of the block.

 HAND OPERATING -
. " - LEVER ’

A hand operating lever located on the right
side of the breech housing can be used to
rotate the operating shaft and thus lower the
breech block. This lever...

Q
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pivots on a bearing at the right end of the
operating shaft. We have slipped the lever
partinlly off the bearing to expose two lugs,
one on the lever and one on the crank arm.
These lugs engage torotatethe operating shaft
when the lever is pulled down.

As the operating shaftlowers the block, italso
compresses an operating spring housed in a
steel tube mounted on the right side of the
breech housing,

"

A chain connects the crank arm t .. the
operating spring...

...by means of an operating spring rod, at-
tached to the forward erd of the operating
spring.
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After the block has been lowered, the hand
operating lever can be returned to its up
position without disturbing the block or
releasing the compression of the operating
spring. The block is now latched in the down
position by a mechanism we shall see
presently. .

When the block is unlatchedit israisedby the
compressed operating spring to close the
breech. The latching and unlatching of the
block is accomplished. ..

... by two extractors, located in the breech
housing at either side of the breech block.
These extractors serve two purposes: oneis
to latch the breech block in the lowered
position,

The other, which we shall study shortly, isto
extract and eject the fired case fromthe gun.
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At the top of the extractorsarelipsto engage
the rim of the cartridge case. At the bottom
are inner lugs and outer lugs to provide for
latching and unlatching the block.

A kidney-shaped slot is cutin each side of the
breech housing to receive the outer lugs and
to permit them to ride fore and aft.

Plungers and springs extend into the kidney-
shaped slot to hold the extractor outer lugs
forward. Each extractor inner lug...

...fits into a cam way cut on eachside of the
breech plug.
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Here the artist has taken some liberties with
the actual construction of the gunto show how
a kidneyv-shaped slot inthe breechhousing re-
ceives the outer lug of an extractor and how
the inner lug is received by a camway in the
breech block.

When the block is down the inner lugs of the
extractors are seated on pallets at the top of
the block’s cam way. As shown in the insert
each inner lug has a flat bottom surface and
the top surface of each pallet is also flat.
The lug resting on the pallet latches the
block in the lower position.

Now let's see how the block is unlatched. In
the view at the left which shows the block in
the lowered or latched position the inner luyg
is seated on the top of the pallet. At the right
the extractor has been rocked by the cam way
to a new position when the block is raised.
This rocking is the only motianthe extractors
have as the block is lowered and raised.

The ramming of a cartridge unlatches the
block. The rim of the case strikesthelips of
the extractorsiorcing them forwardandrock-
ing the extractors against the face of the
breech.

21




This moves the outer lugs aft in the kidney-
shaped slots against the pressure of the spring
loaded plunger.

As the rim of the case forces the ertractor
lips forward, the inner lugs are rocked off
the pallets unlatching the block so that it may
ride upward under thetensio: of the operating
spring. In the insert is shown the manner in
which a lug rides off a pallet.

When the block is raised the lips of the
extractors are forward, resting against the
breech face andthe outer lugs are aft. The gun
can now be fired. Now for the second purpose
of the extractors. That of extracting and
ejecting the fired case.

As the block is lowered after the firing of a
round, the cam ways cut in its side ride over
the inner lugs.

ERIC
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When the curved portion of the cam waysreach

the inner lug, these lugs are cammed sharply
forward...

...throwing the extractor lips aft with such
force that the fired caseis extracted fromthe
gun chamber .

and ejected from the gun. This completesthe
action of the extractors in removing the fired
case.

A moment ago we saw that the hand qperating
lever is used to lower the breechblock. Th:s
is the method employed in single fire opera-
tions,

Q

ERIC

Aruitoxt provided by Eic:




ERIC

Aruitoxt provided by Eic:

‘OPERATING 575
SHAFT CRANK
¥,

24

The gun is also designed for automatic fire,
in which case the block is lowered auto-
matically. Let’s go into that now.

In automatic operations, an operating shaft
crank at the left end of the operating shaft
functions to lower the block.

This operating shaft crank is carried aft with
the breech housing as the gun recoils after
firing.

As the breech housing moves forward in
counterrecoil, an operating shaft cam plate
located on the cam slide plate is directly in
the path of thetoe on the crank. Let's examine
this cam plate more closely.



The cam plate pivots ona pinand its after-end
is held inboard by a spring whenthegun is in
automatic operation. Astheforward motion of
counter recoil continues., ..

...the toe onthe operating sheft crank strikes
the cam plate and is cammed aft anddown as
shown at the left. This rotates the operating
shaft and lowers the breech block. The view
at the right shows the provision of the crank
with the gun infull battery andthe block down.

The toe snaps up behind the cam plate when
the breech block isagainraised with the load-
ing of a new round.

When the gun begins to recoil after firing as
shown at the left the toe rides aft behnind the
cam plate. At the right. we see howas the gun
continues to recoil, the toe moves clear of the
cam plate and the cam plate itself snaps
inboard.

Q
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The actions just illustrated cantake place only
when the cam-plate retractor locatcd on the
cam slide plate is set to the A or automatic
firing position.

When the retractor is set to the S or single
fire position, the cam plate is held outboard
against the pressure of its spring.

Then as the breech hous:ng comes forward
during counterrecoil, the toe onthe operating
shaft crank clears the cam plate and the
operating shaft is not rotated. The gun will
thus arrive in battery with the breech block
still in the closed position. Opening of the
breech...

... must now be done manually by the hand
operating lever. Since this must be repeated
after the firing of each round, we have single
fire operations.



Right here we want to draw attention to the
importance of this spring latch., After the
manual opening of the breech, the hand
operating lever must be returned immediately
to its up position, where it is held securely by
this latch. If this prec«iation is not ob-
served...

...the lever will be carried up violently as
the gun isloaded and may cause serious injury
to personnel and damage to the gun. The hand
operating lever can be used at will, but there
must be a means of preventing its use when
the breech cannot be opened with safety.

Such a situation could arise whena number of
guns are fired together in salvo. Here a gun
captain may fail to note whether or not his
own gun recoils and couiterrecoils proving
that it has beenfired. For allheknows & hang
fire may be in progress. If it were. opening
the breech would be dangerous. To prevent
this, the gun is equipped with a safety
device. ..

...known as a salvo latch. This lalch is
mounted on the breech housing and is mcon-
tizual contact with the operating shaft crank.
It latches a lug on the crank thus preventing
rotation of the shaft and opening of the breech
while an unfired round is in the chamber.
Let's begin our study of the way thislatching
is accomplished by examining the construc-
tion of the salvo latch itself.

27
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This latch is held upward in contact with the
‘operating shaft crank, by a plunger and spring

- - ' set within the latchbelow its pivot point. This
. . | AT plunger and spring pushagainsta ret:ining pin
RETAINING az ke attached to the breech housing and against tl.e
PIN o - lower part of a pawlattheaft end of the latch.

The action of the plunger and spring is to push
the salvo latch upward and to hold the pawl
forward.

When the block is down, the smooth edge of
the crank bears on the salvo latch. Then,
when a round is loaded and the operating shaft
is rotated to raise the block...

...the crank rotates with the shaft and its
smooth edge rides over the top surface of
the salvo latch.

As the operating shaft nears the end of its
location, the lug onthe crank strikesthe pawl,
then the Iug pushes the pawl aft and finally
rides off the shoulder of the salvo latch.

28




The salve latch then rises and the lug fits
intu 4 recess forward of the pawl. The shaft,
now at the end of its counterclockwise
rotation, cannot be rotated clockwise to open
the breech, because the body of the latch
prevents movement of the lug. The block 1s
now latched in its up position and the gun is
ready for firing.

The block can be unlatched only by pushing
the salvo latchi down by means of its toe.
When the gun recoils after firing, the push-
ing down is done bya salvolatchcani secured
to the after end of the cam slide plate.

In recoil the toe is carried under the salvo
latch cam. When this occurs

the latch is pulled down and the crank lug is
no longer engaged. The pawl then snaps shut
preventing the lug from re-entering the
recess.

29
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Thus when the gun arrives back in battery,
the operating shaft can be rotated to lower
the block for the loading of another round.

If the gun had failed to fire, the block would
have remained in the up position with the
operating shaft latched. This is because the
gun had not recoiled and the salvolatchthere-
fore had not been tripped by the cam,

We'll see the salvo latch again, together with
all the other features of the 3'"/50 breech
mechanism as we describe its operation in
automatic fire and in single fire, First we’ll
describe an action that is the same in auto-
matic and single fire: the loading of the first
round.

The loading of the first round requires that
the salvo latch be tripped manually so that
the breech can be opened



by the hand operating lever. As the block
travels downward, the operating spring is
compressed.

When the block is down 2ll the way, it is
latched by the extractors. We are now ready
to load the first round.

As the gun is loaded, the rim of the case
forces the extractor lips forward and the ex-
tractor lugs aft.

The inner lugs ride off the pallet permitting
the block to be moved upward under the power
stored in the compressed operating spring,
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As the closing of the breechiscompieted, the
lug on the operating shaft crank is latched
by the salvo latch, The gun isnowloaded and
the breech is locked. We are ready to fire.

Assuming that we intend to oparate in auto-
matic fire, which is thenormalandpreferred
method, the cam plate retractor has been set
at A punching the operating shaft cam plateto -
its inboard position.

When the gun recoils after firing, the breech
housing carries the salvo latch aft until its

_toe rides under the salvo latch cam. This

trips the salvo latch to permit lowering the
block during counter recoil.

As recoil continues, the toe on the operating
shaft crank pushes the operating shaft cam
plate outboard against its spring, The toe
then rides clear of the cam plate which is
pushed inboard by its spring.



After the gun starts forward incounterrecoil
the toe of the operating shaft crank engages
the cam plate and is cammed down and aft
rotating the operating shaft to lower the
breech block...

.and comypressing the operatiag spring.

The extracter lips now meve sharply aft to
extract and eject the fired case. At thesame
time the extractor inner lugs are cammed
forward until they seat on the pallet to latch
the block down. This compl: tes the cvele of
automatic fire. Now let's o - rve the cvele
of single fire.

The gun is set for single fire operation by
moving the cam plate retractor to S. This
forces the operating shaft cam plate to an
outboard position, in which it is entirely
clear of the crank toe at all times.
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After firing, as the gun travels aft in recoil,
the salvo latch is tripped by the salvo latch
cani.

As the crank toe moves forward with the gun
in counterrecoil, it cannot engage the
operating shaft cam plate; consequently, itis
not canimed around as in automatic fire

but arrives at the end of its forward move-
ment still in the position in whichit was when
the gun was fired. This means that the gun
has come back to battery with the breech
closed but with the salvo latch tripped.

The hand operating lever must now be used
to lower the plug for the ejection of the fired
case and the loading of another round. This
operating lever can also be used to raise the
breech block if the operating spring is not
functioning. To arrange for this
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a knurled detent pin must be moved to an
inboard position. This causes the spring
plunger in the lever to engage a }iole in the
crank arm of the operating shaft. The op-
erating shaft mayv now be rotated bythelever
to raise the block without the help of the
operating spring.

That's the story of the breech nmiechanism
3'"'/50 caliber gun. It is a rugged but pre-
cisely made mechanism. Because its parts
fit so closely all surfaces must be kept ¢lean
and well lubricated. Dirt, burrs or foreign
matter in these close fitting parts can easily
stop the action of the miechanisni.

In combat areas it is common practice to
keep the breech plug lowered ready for inm-
mediate action. This may weaken the
operating spring. To prevent -casualties
resulting from a faulty operating spring the
tension of the spring should be tested and ad-
justed regularly.

Although the 3''/50 caliber gun is designedto
provide a high rate of fire it can be no more
efficient than its breech mechanism. There-
fore it is vitully important to maintain this
mochanism so that it will operate auto-
matically and continuously. whenever andfor
as long as it is needed.

35
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FUNCTION OF THE FIRING MECHANISM

Like any other gun, the 3''/50 is fired by
igniting a powder charge. This principle of
firing is centuries old.

But, to the old time gunner, firing a gun
wasn't the split-second operation it is
nowadays. - He had to carry fire tohis powder
charge in the form of an open flame or a
piece of glowing punk., He lit the fuze which
slowly burned down to explode the charge
and drive the projectile out through the gun.
Slow? Yes ~ but fast enough for the targets
of sailing-ship days. There’s nothing slow
about the firing of a gun in which the igniting
elements are loaded into the gun chamber
with each round.

The igniting elements of the 3''/50 cartridge
are contained in a primer in the cartridge
X case. A primer cap explodes an ignition
; charge, which applies fire to the powder.
Practically instantaneous firing is made
possible...

< PRIMER

& m—— i g—u

... by a firing mechanism, which sets off the
primer cap at almost the same instant the
pointer wills to fire,



When the pointer squeezes a firing key,
electricity, fastest impulse known to man,
causes the firing mechanism to operate.
Should this usual ard preferred method fail
12 fire the gun, the pointer...

...depresses a foot firing treadle with his
right foot to operate the firing mechanism
through a mechanical linkage. Either control
system, mechanical or electrical...

... causes firing of the gun by percussion. A
firing pin is driven against the primer of the
cartridge to explode the powder charge. The
firing pin is operated...

...by the firing mechanism, located in the
breech block and breech housing. This
mechanism includes. ..
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...a firing pin assembly which causes the
firing pin to travel forward and strike the

primer.

RS LA

Wodwieinm

A cocking lever cocks and releasesthe firing
pin asserably. The cocking lever and thefir-
ing pir assembly are both ivcaled in the

breech block.

A sear assembly mounted in the breech
housing operates the cockinglever, causing it
to cock andreleasethe firing pinassembly...

~ASSEMBLY

...which is housed ian a hole in the breech
block. This holeistaperedattheforwardend,
and terminatesina small opening that permits
the end of the firing pin to come through and

strike the primer.
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STRIKER

A hardened point known as a striker isat the
forward end of thefiring pin. Aft of the striker
is 2 collar. A slot is cut in the after section
of the firing pin...

...aft of the collar i3 a firing pin wacher,
which fits snugly over the pin. A firing pin
spring bears against the washer and extends
aft...

...to against a bushing screwedintothe after
end of the breech block. This bushing has a
slot cut lengthwise in its underside.

COCKING
LEVER LUG

A cocking lever lug on the uliper arm of the

cocking lever is fitted into the firing pin slot
and bushing slot. This lug draws the firing
pin to the rear when the cocking lever rotates
on its pivot pininthe base of the breech block.
A toe on the lower arm of the cocking

iever...
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.contacts a nib on the inboard end of the

sear. The sear has a lever on its outboard

end. On the top side of this lever is a notch

that acts as a seat. . .

. . .for a sear piston, which is pushed aft by
a spring to hold the sear nib in its normal
“‘up’’ position. This ‘‘up’’ positionof the sear
nib is determined by a stop on the breech
housing, which limits clockwise movement of
the sear. Now that we have secn allthe parts
of the firing mechanism located inthebreech
block and the breech housing, let’s see how
these parts operate.

At the left we see the positions of the sear
nib and the cocking lever toe whenthebreech
block is in the lowered position. When the
breech block is moved to the raised position,
shown at the right, the cocking lever toe
strikes the sear nib, which prevents it from
rising with the block. This causes the cocking
lever to pivot on its pin, carrying its upper
arm aft. ..

. .and pulling the firing pin back to the
cocked position. This compresses the firing
spring between the washer and the bushing
to provide the power. . .



. . .which drives the firing pin forward
when the sear is rotated. The rotation of
the sea releases the cocking lever and
permits the firing spring to drive the firing
pin forward. . .

. . .until the washer against which the spring
bears is stopped by a shoulder in the breech
block. At the same time, the firing pin. ..

. . .continues ahead on its own momentum
and darts through the small hole to strike
the primer and fire the gun.

As the pin darts through the hole, it carries
the-cocking lever lug forward, so that thelug
exerts a slight compression on the spring.
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The compressed spring then pushes the
cocking lever lug back against the end of the
firing pin slot, thus retracting the striker
point back flush with the face of the block.
This prevents the striker point from being
sheared oif as the block is loweredtoextract
the fired case. At the same time these move-
ments of the firing pin snd cocking lever
occur, the sear nib is carrierd back to the
‘‘up’’ position by its piston and spring.

While the block is being lowered, after firing,
as shown at the left, the sear nib is again
pressed down by the cocking lever toe. After
the toe has passed it, as shown at the right,
the sear nib is returned by its piston and
spring to the normal ‘‘up’’ position. . .

.and cocks the firing pin as the block is
raised for the firing of another round. We’re
ready now to see how the sear is rotated to
cause firing of the gun.

A trigger pivoted on the cam slide plate
engages the sear lever. Thus the sear is
rotated when the trigger is moved aft.



A firing key or a foot firing treadle at the
pointer’s station actuates the trigzer. The
firing key controls an electro-magnetic sys-
tem, shown in black; the foot firing treadle a
mechanical system, shown in white. The
electrs-mnagnetic is the usual and preferred
system, because it is faster.

A solenoid mounted on the cam slide plate
operates the trigger electrically.

ELECTRONASNETIC

This scienoid is an electrc tragneti coil
around an armature that is fre: to move an
armature pin against the pressure of a light

" spring. Electrical current flows’  through
the coil. . .

. .when the pointer squeezes his firing key.
Holding the firing key closed while thebreech
block is rising will result in failure to cock
the firiag pin. The firing key should be re-
leased immediately after firing, as holding it
closed for even a few minutes will overheat
and ruin the sSolenoid coil (except guns
equipped with solencids MK 14 MOD 1 or
MK 28 will fire on breech closure when
either the firing key or foot treadle is
actuated).
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Electrical current passing through the sole-
noid coil drives the armature pinaftto strike
a lug on the trigger, aad causethe gun to fire,
When the current ceases to flow. . .

. .the armature pin is returned to its “‘in’’
position by the solenoid spring. At the same
time the trigger is returned to its normal
position by the sear piston and lever. The
system is now ready to be nperated again by
another electrical impulse I the electrical
system should fail. . .

. . .the foot firing treadle under the pointer’s
right foot is used to operate the trigger by a
linkage of rods and levers. Let’s take a

loock at this linkage. Connected to the foot
firing treadle. .

. . .is a firing rod which is pulled down when

the treadle is depressed. This rod extendsup
the carriage cheek. . .



.. .to connect with a bell crank mounted on
the inner side of the cheek. The bell crank
pivots on its bearing when the firing rodis
pulled down. As the lower arm of the bell
crank pivots inboard. . .

. . .it pushes against a lower lever to turn a
rotating rod. An upper lever on the rotating
rod is thus thrust inboard. . .

A HORIZONTAL:
SHAFT

. . .against an equalizing lever to which is
secured a horizontal shaft. The equalizing
lever is mounted on tiwe slide around the left
trunnion to provide contact with the upper
lever on the cheek at any elevation or de-
pression of the gun. The equalizing lever is
thrust inboard against spring pressure when
the foot firing linkage is operated. The
horizontal shaft, . .

. . .terminates in a horizontal shaft lever. . _ '@’
This horizontal shaft lever isrotatedturaisc ol .
the inner arm of a ‘‘vertical lever’ which 5 . ; ] /’
pivots on the siide. The inner arm rotatesthe LEVER &

‘“‘vertical lever’, causing its outer arm to ;
move forward. 7 this outer arm. . .
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. .is connected a trigger pull bar, which is
pulled forward when the foot firing linkage is
operated.

An adjusting screw at the after end of this
trigger pull bar contacts the upper arm of the
trigger. A spring loaded plunger holds the
bar in its normal aft position.

When the trigger pull bar is carried forward
by the foot firing linkage, it rotates the
trigger to fire the gun.

Here is the complete linkage which operates
in mechanical firing. The foot treadle should
be released immediately after the gun fires,
in order that the firing pin will cock properly
on the next load (except on .guns equipped
with solenoids MK 14 MOD 1 or MK 28 will
fire on breech closure when the foot treadle
is held depressed). .



A safety latch locks the treadle in its normal
‘““up’’ position. This latch, operated by a
spring, is controlled vy a lug on the left foot
rest. When the pointer’s left foot is in place
on the rest, the latch is released, freeing the
treadle for use.

The gun may be fired from the after end by
pulling back the trigger. This methcd is
employed only when the firing mechanisin
fails to respond to the pointer’s firing key and
foot firing treadle. This completes the de.
scription of the firing mechanism of the
3'"/50, caliber gun. Let’s review briefly
some of the points we have covered.

We have learned that a firing pin anda cock-
ing lever are located in thebreechblock. The
cockirz lever is operated by a se r located
1 the breech housing. After the firing -mech-
anism has been cocked, . .

. . .the gun is fired from the pointer’s station
by an electrical firing key whnich actuates a
solenoid. . .
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. .or by a foot firing treadle which actuates
a mechanical linkage. The trigger can also
be tripped by hand.

The foot firing linkage must be inspected reg-
ularly to make sure there is no binding or
freezing of the parts. This will not occur if
the mechanism is lubricated and exercised
frequently. Also, all electrical contacts,
leads and insulation in the electro-magnetic
system must be kept cleanand free of breaks.

A
[P
,/ The firing mechanism of the 3'"/50is closely
. related to the gun’s rate of fire. Good per-
formance can be expected only when the
mechanism is kept in perfect working order
at all times.

wp
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- W . . An exploding charge exerts a great force
T T~ 4 against the breech block whenthe gunis fired.
. - <A This force drives the gun aftinwhatis known

: L b as a recoil movementi. To prevent damage to
gun and ship, this force must be controlled.
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It might seem that one way to control recoil
force would be to prevent it from moving the
gun aft, Any of the old timers who may have
tried this must have run into complications.
It would be a tough job to devise a mount
strong enough to take up the tremendous
thrust of the exploding charge-—without, at
the same time, overloading the ship. After
going to all this trouble. . .

. .it would be discouraging to find the sys-
tem a little faulty. Fortunately, preventing
recoil movement is not the only method for
controlling recoil energy.

Guns like the 3''/50, are equipped with sys-
tems that absorb recoil energy gradually.
The recoil system of this gun provides a
constantly increasing resistanceasthebarrel
and breech housing move aft in the slide.
This resistance absorbs much of the recoil
energy, but leaves a certain amount stored
up to drive the gun forwardagain, in counter-
recoil. The recoil movement of the gun is
used to good advantage. . .

. .in operating the salvo latch. As we know,
this latch moves under the salvo latch cam
and is tripped when the gun recoils. Also the
recoil energy makes possible the counter-
recoil action, during which, . .
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. . .the operating shaft cam plate and the
operating shaft crank provide automatic open-
ing of the breech. Again, in counterrecoil the
use of original recoil energy provides one of
the gun’s valuable operating features. Let’s
see just how this energy is controlled by the
recoil and counterrecoil systems.

Diring a recoil of 11 1/2 inches the resist-
ance built up bythe recoil system is sufficient
to bring the gun to a smooth stop. At the end
of recoil, enough energy is stored up in the
system. . .

. . .to movethegunforward incounterrecocil—
back to the battery position.

A cylinder secured to the underside of the
slide, houses the recoil and counterrecoil
systems, which operate together.
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The recoil system is a combination spring
and hydraulic system. A piston and pistoa i
rod, around which springs are coiled, are - MAAAAALALAA A 3
housed in the cylinder, which is filled with eSS AAAAAAL é?f
recoil liquid. The piston rod extends aft and . e

is connected to the breech housing. In de-
scribing the system we shall first discuss
its hydraulic features.

The cylinder is attached to the slide and does
not move with the gun, but the piston is pulled
aft in the cylinder as the breech housing
moves aft in recoil. As the breech housing
moves the piston aft. . .

.. .a large pressure is built up in the after
end of the cvlinder. However, liquid cannot
be compressed, so, for the piston to move
aft, there must be some means of escape for
the liquid. This means is providedby. . .

. . .throttling grooves, cut inthe bronze lining
in the cylinder. These grooves throttle the
recoil movement.

E]{[C | 51
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This cross seclon of the recoil cylinder
shows that thers are three of these throttling
grooves, spaced equal distances apart.

When the motion of the piston is aft, during
recoil, liquid is forced from the after end »f
the cylinder, through the throttling grooves,
to the forward end. The resistance of the
liquid to this motion helps to slow down or
buff the reccil movement of the gun. To
provide a smiooth and even buffing action. . .

. . .the grooves are tapered, being deepest
at the forward end. Thus they allow a maxi-
mum anwunt of liquid to escape when the
recoil speed is at its greatest, just after
firing. The amount of liquid that escapes at
this time is greater. . .

. . .than the amount which escapes when the
piston is travelling over the shallower groove
sections farther aft. Thus the size of the
bypass for the recoil liquid is gradually
reduced as the recoil speed diminishes. In
this way a smooth, even slowing-down action
is provided during recoil,



As the piston moves farther aft, toward the
position of {ull recoil, very little liguid
can escape through the throttling grooves.
The recoil movement, now greatly slowed
down. . .

. .stops just short of the'point where the
piston would completely close off the ends of
the throttling grooves.

During the throttling action, the spring system
is being compressed. When the energy thus
stored up is equal to the remaining recoil
energy, the gun comes to a smooth stop. The
energy stored up in the spring system isused
to force the gun forward in counterroccoil, as
we shall see later. Let’s look at this spring
system more closely.

Two inner sprinzs, held apart by a sliding
brass separator, are mounted around the
piston rod.
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A heavier outer spring is mounted around the
inner springs. The brass separator serves
as a bearing for the mid-section of the outer
spring, preventing it from buckling in com.-
pression and fouling with the inner springs.

The springs bear on the after cylinder head,
thus permitting themtobe compressedbehind
the piston.

For simplicity the system is represented
here by a single spring, which we see com-
pressed at the end of the recoil movement.
There is now stored up in this compressed
spring system sufficient energy to cause a
counterrecoit movement,

When this counterrecoil movement begins,
the piston mcves forward over the throttling
grooves, and recoil liquid passes to theafter
end of the cylinder., At the beginning of coun-
terrecoil, when spring pressure is greatest
the throttling grooves are shallowest, thus
providing the greatest buffing action.



As the piston moves forward over increas-
ingly deeper groove sections under decreased
spring pressure, the buffing action is less-
ened. Thus the movement of counterrecoil,
like that o reccil, is made smooth and even.
The energy originally stored inthe compres-
sed springs is being used up—but some still
remains—and this remaining energy could
cause violent arrival of the gun in battery,
if it were not controlled. . . '

. . .by a buffer plunger assembly. This as-
sembly, which brings the gun to a smoothand
even stop, consists essentially of a fixed
plinger secured to theforward cylinder head.
It works in conjunction witha dashpot-shaped
.recess in the forward face of the piston.

Discharge orifices bored transversely
through the plunger connect at right angles
with a main orifice extending totheafterface
of the plunger. At the intersection of the
orifices. ..

. . .Is a needle valve which determines the
speed by regulating the flow of liquid through
the orifices.

e
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During the greater part of the counterrecoil
movement, liquid flows only through the
throttling grooves. Toward the end of the
moveraent. . .

\‘ \N 3!

'

- ping an amount of liquid which can escape

- from the dashpot only through the discharge

\ \“ \" \" ’ orifices as the piston ridesforward. The flow
of liquid through the orifices. . .

e ‘
_~ ~ A A A . . .the dashpot rides over the plunger, trap-
r_ -

.is reduced by the needle valve to a very
small stream. The resistance offered in-
creases the pressureagainst the: orwardface
of the piston and causes a buffing or slowing
down of tne counterrecoil movement. The
limited z-nount of liquid discharged through
the orifices. . .

A
,__'\i\“\'\'

‘\"\"\"\'*\"\‘ . . .is returned through the throttling grooves

to the after side of the piston. It can be seen

- ey e e d here that, after a very littleadditional travel,

\ \ \ \ \ \ the dashpot will slide over the orifices, to

close them off. However, a slight stream of

s st e liquid will still be allowed to slip past the
inner face of the dashpot. . .
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. .until the gun arrives smoothly and evenly
in battery. This final buffing action, which
corapletes the cycle of recoil and counter-
recoil, is performed satisfactorily. . .

. .only when a needle valve adjustment on
the outboard end of the plunger is properly
set. The setting is done only at the proving
ground, and must not be changed aboard ship.
Now that we have seenhowall the parts of the
reccil and counterrecoil-systems function,
let us briefly review the cycle of operation
after firing,

As the gun recoils the piston moves aft, and
recoil liquid is forced forward around the
piston through taperedthrottling grooves. The
resistance offered to the passage of the liquid
slows down the recoil movement. . :

. .which also is retarded and stopped by the
spring system. The energy storedup by com-
prescing the springs during recoil. . .
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. .is used to ferce the gun forward in coun-
terrecoil. The counterrecoil movement is
slowed down and smoothed. . .

,‘ . . .by resistance to the flow of liquid through

N ’ Loy \ ! the throttling grooves.
ni® o - u'\- -lnt-i-u-
- Rl

I ' \'__‘\'_‘\'_ﬁ'_ ‘\'_ ‘\' Near the end of counterrecoil the high resist-

. ) ance to liquid flow offered by the buffer

\q-_\u- \- \- ‘\- '\- plunger assembly brings the gun to a smooth

stop—providing the system is kept properly
filled with liquid.

A
. FILLERPLU

L

A filler plug toward the forward end of the
recoil eylinder is removed to add liquid.
Perfect operatinn of the system depends not
only on keeping it properly filled bi.c also on
detecting and eliminating leaks.
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Remember that the 3''/50 cannot operate
efficiently nnless it can recoil and counter-
recoil properly. The only way to insure this
is through a consistent andthorough program
of maintenance.

MOUNT

-

FUNCTION OF

THE

Up to now our study of the 3''/50 caliber has
included mainly the parts of the gun directly
related to firing. We have studied the breech
mechanism, the firing mechanism, and the
recoil and counterrecoil systems. We know
that . . .

.. .the gun recoils and counterrecoils in a
slide. . .

The slide is a part of the mount, which in-
cludes also the carriage 2nd the stand. This
mount supports the movements of the gun in
train and elevation. Let’s examine the con-
struction of the mount to see how meanrs for _ S ; 2 uf T

training and elevating are provided. We’ll - | K = CARRIAGE
begin with the foundation of the mount. . . - RN ' :

B s
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. . .which is the stand, a heavy cast steelring
bolted to the deck.

A training circle is bolted to the stand. This
training circle is a large wot.n wheel which
permits the mount to be trained by means of
a worm assembly, as we shall seelater.

A lower inner ball race, shown here incross
section, is push-fitted into the stand. This
race is a chrome-plated ring that extends
entirely around the stand. Ithas a cupped sur-
face on which ride chrome-plated balls that
provide a bearing for the carriage.

A vaffle ring is secured to the inner side of
the stand to retain lubricants and to protect
bearing surfaces from the weather and from
sea water.



Q

The carriage, with an upper inner ball race
push-fitted into its underside, is shownready
for lowering into position on the stand. After
the carriage has been lowered. . .

. . .an inner bearing system supports it as it
is trained around. A bronze thrust bushing,
secured to the stand, fits snugly against a
machined surface on the carriage underside.
This bushing centers the carriage on the
stand and takes wup all horizontal thrust
caused by the firing of the gunandthe motion
of the ship. In addition to the inner bearing
system, ,

. .a lower outer ball race is push-~fitted into
the outer well of the carriage. Chrome-
plated balls ride on this race. .

. .under a bronze adjusting ring screwed
into the inner face of the training circle. The
adjusting ring, shown partly screwed down,
carries on its underside an upper ball race,
forming, . .
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. .an outer bearing system. When the adjust-
ing ring is screwed down, the carriage cannot
now be rocked off the stand by gun fire or
when the ship rolls and pitches.

On some of the 3''/50’s, rollers are used
instead of balls in the outer and inner bearing
systems and for the same purpose. That is,
they afford a bearing for the carriage on the
stand and prevent the carriage fromrocking.

A training circle cover is bolted in sections
around the carriage to protect the training
circle and the bearing assemblies from the
weather. To repel water zll parts under the
training circle cover must be kept well
packed with lubricant. . .

. . .through Zerk fittings (now called lubrica-
tion fittings, hydraulic type) located around
the lower inner part of the carriage. Four
drain plugs, one of which is shown here, are
located on the stand. These plugs must be
removed regularly to free the stand of any
water that may have entered.




A cover plate is secured to the lower inner
part of the carriage to protect the inner
bearing assembly and the thrust bushing from
the weather. A rubber strip known as a case
bumper is attached to the cover plate and
the training circle cover. This case bumper
prevents damage to the mount and to fired
cartridge cases when the guid ejects at high
elevation.

The upper parts of the carriage sides are
known as cheeks. Since the 3''/50 is an anti-
aircraft weapon, it has high carriage cheek
to permit the gun to be elevated almost to
the vertical. The tops of the cheeks are
formed to receive. . .

. . .trunnion bearings made up of bronze bush-
ings secured to the cheeks by bearing caps.
These provide a bearing system. . .

. . .for steel trunnions formed into the sides
of the slide. When the trunnions are held in
their bearings on the carriage they serve as
pivots for elevating and depressing the slide.

63




We know now that the gun can be moved in
elevation on the trunnions—andthatthe mount
can be moved in train by rotating it on the
stand. Now let’'s see the gearing through
which elevation and train are accomplished.
We’ll study train first.

The training circle, being attached to a sta-
tionary stand, is a fixed part with teeth cut
to engage. . .

. .a training worm. The worm is mounted
in a housing secured to the carriage. It can
be seen that, as this worm is rotated, it will
move to a new position on thetraining circle,
carrying the carriage with it. The worm is
rotated. . ., '

. . .by moving the trainer’s handwheels. The
motion of the handwheels istransmitted to the
worm by shafts and bevel gears.
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A training indicator scale secured to the
stand and atrainingindicator pointer attached
to the carriage enable the trainer to read, at

any time, the amount in degrees to which the

"TRAINING ~

’
| "INDIGAT OR-
4  SCALE

gun is trained. On some 3'"'/50’s. . . A
NRICAT ORI (v
IO I PR

. .a train indicator is included as standard
equipr.ent. This has gear driven dials which
read .le gun’s position in wrain at any time.
Furinermore, this indicator enables the
trainer to train the mount according to elec-
tric signals from a gun director.

The gun is elevated by the pointer’s hand-
wheels on the left side. Below the handwheels
is a handwheel bracket, secured to the car-
riage, which houses. . .

. . .gearing, including two bevel gears, a
worm and a worm wheel, A shaft secured to
the worm wheel extends inboard. . .
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. . .to an elevating pinion which meshes with
an elevating arc secured to the slide by a
bracket.

=LEVAT!!
P/ n'l[’” /

The gun is moved in elevationand depression
when the pointer’s handwheels are turned.
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An elevation indicator arc secured to the
elevation arc bracket ar:danelevation pointer
attached to the carriage indicate the setting
of the gun at any point between 85 degrees
elevation and 13 degrees depression. On some
3''/50 mounts there is also. . .

POINTEN]

.. .a gear driven elevation indicator which
shows the number of degrees of elevation at
any time. In addition, this indicator enables
the pointer to elevate the gun in accordance
with electric signals from a director.
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Depression stops limit the depression of the

gun to 13 degrees below the horizontal. When
this point is reached a pin at theforward end
of the elevating arc brac:.:et strikes lugs on
the carriage. Here we see only the endof the
pin projecting from the leit side of the
bracket. The other end projects from the right
side to strike a similar lug.

Elevation stops are provided onthe right side
of the gun. When the gun reaches anelevation
of 85 degrees above the horizontal, a lug on
the after end of the slide strikes a lug on the
edge of the right cheek.

Two training stops are bolted to the hase
flange of the stand. These stops limit the
train of the guntoprevent firing into the ship’s
structure. On each stop is a lug. When the
gun reaches a limit the lugs are contacted
by. . .

. . .a training stop bracket secured to the
carriage. the stops are set so that the
bracket strikes the stoplug-.: »nthecarr:age
reaches the desired limit. As the gun trains
around it carries with it. . .
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. .a fuze setter secured to a bracketustaft
of the pointer’s seat. This mechanism is
manually operated to set nose time fuzes on
anti-aircraft and illuminating ammunition so
that the projectiles will burst a selected num-
ber of seconds after leaving the muzzle of
the gun. The operation of this fuze setter
is simple.

An iuner dial on the fuze setter is rotated by
a director signal, carrying an index pointer
to the signalled fuze setting position. With
the inner dial in this signalled position. . .

. . .an outer dial is rotated by the handwheel
to match pointers. This sets up the internal
mechanism of the fuze setter.

A rotatable fuze pot is designed to receive
the nose of the projectile, with a slot on the
nose fuze band lined up with a lug in the
fuze pot. The fuze pot is rotated to set the
fuze to the signalled setting. . .




- . .by pushing a trip lever ‘nboard and rc-
-tating a crank one complete turn. These
actions set the fuze. . .

. . .to cause the bursting of the projectile 2
specified number of seconds after it leaves
the muzzle, so that shell fragments wil® hit
the target. We have now seen the important
features of the 3''/50 mount. We have learned
how the mount. . .

. .is moved in train by the trainer’s hand-
wheels, which rotate a worm meshed with

the training circle. '"We have seen how the
gun, . .

. .is moved in elevation by the pointer’s
handwheels which actuate a gear linkage to
the elevating arc.
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The mount of the 3’’/50 is simply and rug-
gedly constructed. It will maintain a high rate
of fire if it is kept in good working operation
by consistent lubrication and general main-
tenance.

THE SIGHT

The 3''/50 has good range and a good rate of
fire. But it can’t make any hits unless it’s
properly sighted. Sighting the gun is the
function of the sight mechanism we’re about
to study.

The sight mechanism includes thetelescopes
through which the pointer and thetrainer zim

'* at the target,. It positions these telescopes so

that the projectile will hit " = target. To
permit better understanding of the operation
of this mechanism, we shall first outline
briefly some of the principles of sight setting.

T1l:e sight mechanism is used to establish a
line of sight between the gun and the target.
Here the gun bore is parallel to line of
sight. If the gun were to be fired now, the
projectile. . .,
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. . .would not reach the target, because the
force of gravity causes the projectile to
follow a curved path known as a trajectory.

We can, however, elevate the gun ai.! secure
a higher trajectory to hit the target. When
this is done. . .

. . .the line of fire, which is an imaginary
extension of the gun bore axis, is elevated
above {ue line ~f sightbyanangle called sight
angle. The size of this angle depends on
the range, or distance of the target from
the gun. When the corrert sight angle is

determined. . .

. . .it is introduced by the sight setter, who
operantes the sight mechanism tc offset the
sighis by the requiredangle. When sight angle
is set, it has no effect on the gun itself. But
tlie sight angle thus fo.med remains us set. . .

Al
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. . .when the gun is elevated by the pointer’s
handwheels.

Here, assuming the gun is pointed directly at
the target, we see that setting the sightangle
has caused the line cf sight to dropbelow the
target. .

This causes the target to move above the
horizontal wire in the pointer’s sights. When
this occurs, the pointer. . .

. . .turns his handwheels to bring the target
on the horizontal wire. This turning of the
handwheels elevates the gun. . .



.thus raising the line of sight and the line
of of fire together. When the line of sight is
again on the target the gun is elevated tc the
sight angle required to secure a hit. We have
been assuming, a stationary target. But what
if the target is moving?

During the time of flight of the projectile, the
target will have moved away from the point of
aim. This difficulty can be overcome by
establishing. . . -

. . .a deflection between the line of fire and
the line of sight. When the gun is fired this
deflection will allow for the travel of the
target during the projectile’s time of flight,
as well as for other ballistic quantities. De-
flection is measured. . .

, .by deflection ar-le, oi ‘he angle by which
the line of fire is deflect2d from the line of
sight. The deflection anglez is set.
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. +with the sight mechanism. The sight setter
operates this mechanism to crank-in a de-
flection angle. The deflection angle offsets
the line of fire from the line of sight, and
remains as set. . .

. . .When the mount is trained by the trainer’s
handwheels. Let us observe now how a de-
flection angle is applied to secure a hit.

When a deflection angle is set, the line of
sight is moved back of the target. Here,
assuming the target to be traveling to the
right, the line of sight is moved to the left.
At this time. . . -

. .in the trainer’s sights, thetarget appears
to bec drifting to the right—off the vertical
wire. The trainer. . .
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. . .turns his handwheels to bring the target
back on the vertical wire. This turning of the
handwheels trains the mount to the right. .

.. .until the line of sight is again on the
target and the line of fire is offset at the
required deflection angle, 7’0 summarize:. . .

. . .the line of fire is offset from the line of
sight by a deflection angle and a sight angle.
We are now ready to study the sight mech-
anism which enables us to offset the line of
fire from the line of sight.

A line of sight is established onthe gun by the
pointer and trainer. Each man sightsthrough
a telescpe containing lenses and a prism
which provide an enlargedimage of the target.

Q

ERIC , 7

Aruitoxt provided by Eic:



ERIC 76

Aruitoxt provided by Eic:

The telescopes are located at the sides of the
gun—the pointe: ‘s at the leftand thetrdiner’s
at the right. A check sight telescope is some-
times locatelabove thetrainer’s sta:iun. This
third telescone is used only for checking and
will not be disicussed further.

The pointer and the trainer, through their
telescopes, see thetarget inthe same position
at the same time. The pointer’s duty is to
keep the target centered on the horizontal
crosswire. The trainer must keep the target
centered on the vertical crosswire.

Open sights are provided for anti-aireraft
fire.

The pointer keeps the target centered on the
horizontal bars of his open sights. The
trainer keeps it centered onthe verticalbars.
The open sights are set by the sight mech-
anism in the same wayasthetelescope sights.



i

The sight mechanism is mounted onthe slide.
It consists essentially of a yoke, which holds
the telescopes and open sights and controls
through which the yoke is offset toform sight
angles and deflection angles.

The sight yoke extends across the slide and
is pivoted above the trunnions. A yoke arm
extends aft to the controls. We shall now

describe the construction of the mechanism,
beginning at the forward end.

Two side lugs cast in the top of the slide
provide a mounting for the sight yoke. These
lugs are drilled to receive pivot or rocker
pin3 which mount,

. .an elevating gear rocker. In the center of
the rocker is an azimuth pivot pin. At each
outboard end is a radial key arc. The arcs
serve as guides. . . :
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.. .for the sight yoke, which pivots on the
azimuth pivot pin of the rocker. At each end
of the sight yoke is a vertical bolting pad. . .

. . .to which telescope holders are bolted. In
these holders. . .

. . .the pointer’s telescipe and the traine’s
telescope are seated inadjustable mountings.
The sight mechanism, as described so far,

providesx a means. . .

. . .for moving the telescopes tcgew. - in the
yoke to form a defection angle. . . :



..and to form a sight angle. The sight
yoke which moves the telescopes is itself
moved. . .

.. .by a yoke arm. This arm, which isa part
of the sight yoke, terminates in a steel shell.
At the after end of the shell isa keyway which
engages. . .

. .a deflection bar mounted over a bracket
on the slide. Secured to thedeflectionbar. . .

. .is a deflection rack which meshes with
a pinion in the shell. This pinion is con-
nected. . .
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. . .to a worm wheel. The worm wheel meshes
with a worm to which a deflection handwheel
is connected.

The yoke arm is moved to right or left by
turning the deflection handwheel. This forms
deflection angles that are read. . .

. . .on a deflection indicator drum located in
the shell. Deflection angles are indicated in
mils, 500 mils being zero deflection angle.
All deflection angles are read. . .

. . .at either of these openings on the shell.
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A slot cut part way across the after face of
the deflection rack, and a set screw or pin in
the shell keyway provide stops at the limits
of right or left deflection angles. To set a
deflection angle:. .

. . .the deflection handwheel is turned to
rotate the sight yoke about the pivot pin to
form a known deflection angle. This angle
appears on the deflection indicator drum.
Secured to the underside of the deflection
bar. .

. .is the sight angle mechanism. This rmech-
anism forms sight angles by elevating the
after end of the yoke arm through the de-
flection bar, wkich is raised. . .

. . .by the sight angle bar. This bar is guided
through an elevating gear bracket attachedto
the slide. Spur gear teeth cutintheafter face
of the sight angle bar. . .
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. . .mesh with an elevating gear pinion inside
in the bracket. This pinion is connected.

. . .through a worm and a worm wheel, o tiie
sight angle llandwheel. This gearing

. . .elevates and depressesthe sightanglebar
when the sight angle handwheel is turned.

A sight angle drum connected to the worm
wheel is graduated to indicate sight anglesin
minutes from zercic 1iZ0andrungesinyards
from zero tc 8440.
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Sight angle is read at an opening onthe cover
of the sight angle indicat~r. The outboard
face of the sight angle bar is also engraved
to indicate sight angle and range.

Stops are provided on the sight angle bar by
pins secured to the bar itself. These pins
strike plates on the elevating gear bracket
when maximum and minimum sight angles
are established.

An electric sight angle receiver is mounted on
the sight angle indicator drum of some
3'""/50’s. The sight setter observes the
signals received by this dovice and complies
with each by cranking in the angle required.
On some mounts you will also find. . .

. . .a deflection receiver, mounted on the
deflection indicator drum. This is used to
receive deflection angles. This completes
our description of the sight meachanism of
the 3''/50. Let’s review briefly some of the
points we have covered.
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Sight angle is set in by the sight setter, and
the gun is elevated by the pointer who oper-
ates his handwlcels to £zep the line of sight
on the target.

Deflection angle is aiso set in by the sight
setter and the mount istrained bythetrainer,
who operates his handwheeis io keep his line
of sight on the target. As a result of these
operations. . .

. .the line of fire is offset fro: the line of
sight by sight angle and deflectionangle. The
sight . mechanism which establishes 'these
angles may be called the eyes of the gun.
Since it is constantly exposed to the weather,
it must be carefully maintained at all times
to assure efficient operation in action.

DISASSEMBLY AND A5SEMBLY OF BREECH MECHANISM

;"y
\

\

When the 3''/50 is fired the breech mechanism
is subjected to severe stresses. It must be
carefully and frequently inspected to make
sure that nopartsare indamagedor weakened
condition.



Because the gun is constantly exposed to the
weather, the breech machanism must be dis-
assembled morthly t) dete. ainethatnopar-.
are in dange: of ‘‘freezin.’’ because .
corrosion, impg "oper lubrication, or the przs..
ence of foreign substances,

Some parts, tike this extractor and extractor
plunger azsembly, are not readilyaccessible
for inspection and cleaning. So, at the monthly
inspections, the breech mechanism is dis-
assembled. We’re going to take itapartnov:,
to see how to get to all the points where
trouble can occur.

The trigger, located at the after end of the
cam slide plate, comes off first,

‘The trigger is slipped off its pivot pin after
the cotter key is removed,
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Now release the sear by pushing in thez sear
piston and drawing out the sear. This sear
is not a part of the breech mechanism, and
is removed to simplify the handling of the plug
during disassembly.

If the sear were left in place, its nib wenld
cause the cockinglever tocompressthefiring
pin spring when the plug is raised, making it
more difficult to pull the plug up during
reassembly.

Once the sear is removed, the sear piston
will be pushed out by its spring. Inspect the
sear nib and the piston spring carefully.

The salvo latch and « ther assemblies at the
left of the operating shaft crank are next
disassembled to permit the removal of the
operating shaft,
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A cotter key and a washer are r+.10ved from
the bearing stud of the salvolatch. When this
is done. . .

. . .the salvo latch is eased outboard on the
bearing stud.

Note that a finger should be held at the end
of the plunger as the salvo latch slides out of
contact with the retaining pin. This prevents
the plunger and spring from flying out of the
latch,

The plunger and spring are removedfromthe
salvo latch. iaspect these parts andthe latch
bearing for wear and burrs. Also make sure
tiie pawl works freely on its bearing,.
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-The operating shaft cam rizte does not always

hawe to be removed when the breech mecha-
nism is disassembled, b it should be taken
out occasionally to clexnanacheckits bearing
and spring. To remove the cam: plate. ..

. . .first take out its securing screw and then
remove the retaining bolt. This permits the
cam plate spring to be withdrawn.

Pull the cawn plate pivot pin up'and out of its
bearing. Don’t forget the cotter key.

The cam plate is then pulled forward out of
its bracket and is carefully inspected for
purrs on the cam surface. This completes
the disassembly of all parts to be removed,
at the left end of the operating shaft. Moving
now to the right side of the gun. . .



. .we come to the hand operating lever and
the operating spring. Since these parts
control the movements of the treech plug. ..

. . .a dizmounting tool is screwed intothe top
of the plug, so that the plug may be held up
1wy hand until it is ready to be lowercd and
rerioved from the Yraech housing. After
this. . .

. . .the lock nut and rod nut that hold the
spring piston against the operating spring
are unscrewed. TkLis relicves the tension on
the spring. . .

. . .which is then removed from the forward
end of the housing. At the after end of the
housing. . .
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. . .removal of a set screwreleasesthe chain
link from the ¢rank arm. This link is then
pulled aft until. . .

. .the operating chain and piston rod have
been removed from the housing. Coming now
to the hand operating lever. . .

. . .taking out the retaining screw from the
end of the right hearing on the operating
shaft will permit removal of the retaining
ring. It’sagoodidea, if you ivant to keep your
toes from getting mashed, to hold the block
up during this operation.

We can now slip the hand operating lever off
the operating shaft and we are ready to re-
move the operating shaft itself. Let’s exa-
mine this shaft, as we see it. . .



E

Q

. . .from the underside of the breechhousing.
The shaft is secured to the breech housing
by two bearing caps. To removethecaps. . .

.- . .first take out four securing screws, which
prevent the cap-securing bolts from turning.
With these screws out. . .,

. . .the cap-securing bolts can be removed.
Each bolt is numbered to permit its return
to the same location in reassembly. At this
point another man should help to support the
shaft until it can be removed.

The bronze bushings can be inspected by first
removing the two bearing caps. See that the
bushings don’t drop out when you do this.
Inspect the bushings for scratches and for
gummed lubricant or foreign matter. We're
ready now to remove the operating shaft.
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If the man holding the block with the dis-
mounting tool isn’t on the job, block, opera-
ting shaft and a few more parts will fall to
the deck.

The two bearing blocks in the central arm of
the shaft must be eased carefully out of the
plug camways. Take care that these blocks
do not fall from their pin.

After the operating shaft has been removed,
the bearing blocks and pin are takenfromthe

_central arm, Stone down any burrs you find

on these parts. Do the same for all bearing
and cam surfaces on iie ;haft,

The block is lowered and is removed from the
breech housing.



Each of the two extractor spring plugs is
screwed out to permit remuval of the springs

and extractor plungers.

Each plug, springand plunger must be checked
to make sure it is not worn excessively. If

the spring is weak, replace it.

ey ey

W =

The extractors now may be removed from
the breech housing. . .

. . .by slipping each of them inboard, and dis-
engaging the outer lug from its kidney-
shaped slot.
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Inspect the guide grooves in the breech
housing for burrs or foreign matter. They
must be stoned down if any burrs are dis-
covered. Dirt and foreign matter should be
completely cleaned out.

[

If the pallets on the plug are worn, they shall
be removed and replaced with new ones.

While inspecting the extractors and the block,
pay particular attention to the extractor lugs
and to the camways and guide grooves of the
block.

Here are all the parts of the breech mecha-
nism that have been removed from the gun.
Clean and lubricate all these parts carefully,
and renew any that are found to be defective.
After this we can begin reassembly.



TITLE FRAME (REASSEMBLY)

Replace each of the extractors, seating its
outer lug in the kidney-shaped slot with the
lip aft to permit the inner lug to engage the
plug camway, when the breech block is re-
placed.

The block is placed in the breech housing
by two men; one man holds it with the dis-
mounting tool, the other man pushes it up
from below. During this operation make sure
the extractor inner lugs engage the vomways
of the block. The block must be raised all

. the way before we begin replacement of the
operating shaft.

The bearing blocks are placed on the central
arm of the operating shaft so that the oil
noles face aft and up. The blocks are then
guided up into the plug camways, and the
operating shaft is seated in the upper halves
of its bearings.
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In reassembling the bearing caps, make sure
the proper bronze bushing is in each cap.
These caps are numbered 1 and 2 to match

numbers on the breech housing and to as-

sure that each cap is in its propeor position.

When tightening the bearing caps draw the
four cap securing bolts up evenly, und a
little at a time, to prevent the shaft from
binding. Then screw in the four securing
screws to lock the cap-securing bolts. We
move now to the right side of the gun...

... to install the hand operating lever, which
is secured by its retaining ring and retain-
ing screw.

The sSet screw secures the chain link to the
crank arm, after the operating spring piston
rod and chain have been slipped into the
housing.



The operating spring is inserted into the
housing from the forward end. ..

...and is secured by the spring piston and!/
rod nut, and lock nut. With the hand operat-
ing lever in its ‘‘up’’ position, the rod nut
is drawn up until the spring has sufficient
compression to support the block. The dis-
mounting tool should now be unscrewed from
the breech block.

We're now ready to install the extractor
springs. As a preliminary step, lower the
breech plug. This will carry the extractor
lugs forward, so as to cause the least com-
pression of the springs.

Replace the extractor springs and plungers
and secure them with the extractor sprinz
plugs.
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With the rim of a test case trip the ex-
tractors to raise the plug. Now, we move
again to the left side of the gun. :

The operating shaft cam plate is slid aft to
"its normal position, in which it is' held...

...when the cam plate pivot pin is pushed
down into its bearing. Secure the pin in
place with a new cotter key.

The cam plate spring is returned to place
and is put in compression by the retaining
bolt, which is locked in position by its
securing screw.



The operating shaft cam plate is now com-
pletely reassembled, and we move a little
below it, to the bearing stud of the salvo
latch,

The salvo latch is mounted over the bear-
ing stud. As the latch is being installed,
hold a finger against the spring-loaded
plunger, to prevent it from flying out, until
it bears against the retaining pin.

Replace the washer and cotter key on ‘he

bearing stud...

...to complete the assembly of the salvo
latch.
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Install the sear piston and then the sear.
This is slid into its mounting hole while
the sear piston is held inward. When the
sear piston is released the sear is again
under the control of the piston spring.

Re-assemble the triggér and secure it with
-the washer and cotter key.

The breech mechanism is now completelyre-
assembled. If you’ve. done your workprop-
erly, it should be in top condition an. ready
for instant use. To make certain it is, lower
the breech block and perform this simple
test.

Ram a test case into the breech in the usual
way. This should cause the plug to rise and
the salvo latch to engage the operating shaft
crank, If the plug does not rise smartly,
take up on the operating spring rod nut, a
few turns at a time, until it does. Now trip
the salvo latch by hand...



. . and lower the block with the hand operat-
ing lever, to see that the case is properly
ejected. U the case is ejected properly,
you’'ve done your job well, and the gun is
ready for action.

DISASSEMBLY AND REASSEMBLY

OF THE FIRING MECHANISM

The firing mechanism of the 3’’/50 must be

disassembled frequently to seec that it is
free of burrs, foreign matter and corrosion.

If a defective firing” pin spring or any other
damaged part is detected, the firing mecha-
nism must be disassembled and the part re-
placed.

The foot firing mechanism may bind or jam
because of corrosion—and gunner’s mates
must occasionally disassemble the linkageto
clean and repair it, In this ccurse we are
going to study the disassembly of this linkage
and of the firing mechanism,
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Disassembly of the firing mechanism begins
at the left side of the gun. Before start-
ing disassembly, raise the breech block and
uncock the firing pin with the trigger.

Next, remove the trigger from its pivot
pin, after a cotter key and washer have been
taken off,

The sear is slipped out of the breech hous-
ing after the sear piston has been pushed
inboard. Inspect the sear nib for burrs and
excessive wear.

Then remove the sear piston. See that it
is free of corrosion and foreign matter and
that the spring is in good condition,

Q . 102
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With the block lowered push the pin which
supports the cocking lever to the right with
a recocking tool...

...and remove it from the right side of the
block. .

The cocking lever pin must be inspected for
breaks and excessive wear-and replaced, if
racessary. With this pin out. ..

...the cocking lever is removed from the
slot in the breech block. ..
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...and the lug, horn, toe and pivot hole are
inspected for breaks, burrs and wear. Now
the breech block is raised...

...and the cocking lever is used to unscrew
the firing pin bushing from the block.

Check the bushing to see that the threads
are in good condition and that there are no
burrs to interfere with the action of the
firing pin.

Now remove the firing pin sprirg. If it shows
any cracks or sign of weas, replace it.
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The {iring pin is the last part of the firing
mechanism to be removed from the plug.

The cavity in the plug is then cleaned out
and lubricated.

See that the striker  point of the firing pin
is in good condition and that there are no
cracks alcng the slotted section. Remove.
and inspect the washer.

All of these parts of the firing mechanism,
must be carefully cleaned and lubricated.
They may then be reassembled.

The replacement of the firing pin and washer
in the breech plug is the first step in re-
assembly.
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The firing pin spring is then slid into the
block, around the firing pin.

The firing pin bushing is pressed against
the spring and turned by hand until its
threads engage the threads in the breech
block. After this, the bushing is screwed in
with the cocking lever. Screw it in as far
as it will go, and then back off a little until
its slot lines up with the slot in the block.

Turn the slot at the end of the firing pin
to the horizontal position with a screw
driver. This lines up the long slot in the
body of the firing pin to receive the lug
of the cocking lever. Now lower the
block. . .

...to permit replacement of the cocking
lever. As the lever is being set in, en-
gage the lug at its upper end in the firing
pin slot.



The cocking lever pin is then pushed, from
the right side, into its hole in the plug and
through the pivot hole in the cocking lever.
Now raise the block.

Slide the sear intoc its hole in the breech
housing while holding the sear piston in-
hoard against its spring with your finger.
Release of this finger pressure causes the
piston to hold the sear in place.

All the parts of the firing mechanism that
were removed from the plug and the breech
housing are now reassembled. The trigger
has not been replaced on the cam slide
plate, because we are about to begin the
disassembly of the foot firing mechanism.

"DISASSEMBLY -
a mssmu

ruurnma
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The trigger puil bar is the first part of
the foot firing mechanism to be removed.

_Free the forward end of the trigger pull

bar from the vertic2l lever by removing a
retaining screw. .,

... and slide the bar aft.

Remove the spring and plunger from their
housing in the trigger pull bar. Clean and
lubricate these parts and the hole in which
thay fit; then reassemble.



Coming back to the vertical lever, locsen
the set screw over the pivot pin. ..

. .unsccew the pivot pin, . . .

...and remove the vertical lever and pivot
pin from the slide.

Drift oul the taper pin that secured the hori-
zontal shaft lever to the horizontal shaft...
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...and slip the lever off the shaft.

Unbolt and remove the retaining bracket which
holds the horizontal shaft to the slide.

The next parts to be removed are located
around the trunnion and on the inner side
of the left carriage cheek. We shall usea
series of cutaway views to show how parts
behind the cheek are disassembled.

Two taper pins securing the horizontal shaft
to the equalizing lever are drifted out from
below. The horizontal shaft is then...



-..pulled aft through the equalizi~g lever
and trunnion. '

The equ2lizing lever .and its spring are then
reraoved,

Two retaining lugs are unscrewed from thé
inner side of the carriage cheek to free the
upper lever, rotating rod and lower lever...

...so they can be removed, as a single part,
from the carriage.
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Now free the shackle at the upper end of
the firing rod from the bell crank by remov-
ing a cotter key and pin. At the same time,
a similar connection between the lower firing
rod shackle andthe treadle shoulder is broken
and the firing rod is removed.

Then unscrew the bell crank bracket nut on
the outside of the carriage, ...

...and remove the bell crank bracket, with
bell crank attached, from the inside of the
carriage cheek. Inspect the bell crank for
signs of corrosion. i

The treadle is removed by unscrewing the
securing nuts from the cap squares that hold
the treadle to the treadle pivot bar. Clean
and lubricate the bearing surfaces and re-
place the treadle. Also inspect the safety
latch, operated by the lug on the left foot-
rest. See that it is cleaned and well lubri-
cated.



T
All the other parts removed from the foot o g\\
firing mechanism must be cleaned and lub- _ . / T
ricated. Replace parts that show excessive P = a8
wear and remove any burrs from bearing ‘//"" - }
surfaces before beginning reassembly. . . :
g g y - ) /
N/
- ""\ 5
v :

The first reassembly operation is securing
the bracket to the inside of the cheek, by
screwing on the bell crank bracket nut.

Next replace the firing rod by connecting its
upper shackle to the bell crank arri with the
pin and cotter and connecting its lower shackle
to the treadle shoulder in the same way.

Mount the upper lever, rotating rodand lower
lever on the inside of the cheek with the two
retaining lugs.
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Replace the equalizing lever and horizontal
shaft by pushing the shaft forward through
the trunnion and lever, while holding the
spring in place. Then drive in the taper pins
from the top.

\

Bolt on the horizontal snaft retaining bracket.

Replace the horizontal shaft lever on the
shaft and secure it with its taper pin.

The vertical lever is installed by screw-
ing its pivot into place...



.. .and securing the ivot with the set screw.

Next slide the trigger pull bar forward...

...and connect it to the vertical lever with
the retaining screw.

Slip the trigger over its pivot pin and set
the washer and cotter key in place.
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The foot firing mechanism is now com-
pletely reassembled. Try it out...

... by depressing the treadle to make sure
it causes release of the cocked firing pin.
Do tkis several times to determine if there
is any lost motion between treadle and
trigger. If any is present...

...screw the top shackle down on the firing
rod, thus shortening the rod and removing
play from the system. Then tighten the
locking nut against the shoulder of the
shackle.

The adjusting screw on the trigger pull bar
must hold the trigger sothatthe lower trigger
arm just contacts the sear lever lug, when
the lug is completely forward. The adjusting
screw is screwed in or out to provide this
setting and the lock nut is then tightened.
The foot firing mechanism is now adjustedto
release the firing mechanism properly.
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The firing mechanism should now respond
instantly to the trigger, because, we freed
its parts of foreign aatter, burrs and cor-
rosion-and replaced ali defective parts. ‘
Keeping the mechanism in good shape is a
matter of frequent disassembly and constant /
maintenance.

The foot firin. niectin::ism must alsobe main-
tained and lutiricated vegularly. Thenyoucan
depend on it to respond quickly, whenever you
need it.

DISASSEMELY AND REASSEMBLY OF THE RECOIL
AND COUNTERRECOIL MECHANISM

The recoil and counterrecoil sysiemis of the
3'’/50, not only throttle the tremendous force
of recoil but also provide automatic opera-
tion of the breech mechanism. It is vitally
important that the recoil and counterrecoil
systems which control these moverments ars
kept working properly at all times.

Occasionally, a spring may break or become
weakened, and the only way to replaceitis to i A _—

disassemble the system. We're going to see (’] r-"'-."""""" g
how this is done. First, let’s take a safety . éu“_“‘ r
precaution.
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Pass a line around the after end of the breech
housing and around the trunnion, to prevent
the housing and barrel from running cut of
the slide after they have been disconnected
from the piston rod. Allow enough slack to
permit moving the housing about a foot aft.
Now let’s move to the right side of the gun.

Disconnect the lighting switch yoncl irnm
its bracket so it will be out of the-

Then loosen the vent plug lorated tm ard
the forward end of the rezail cylinder.

The f111e1"_Ap}}lg on the left side of the cylin-
der is screwed out after the gun has been
set at zero elevation. Then, through the

filler hole,

drain the recoil off into a container. The
rate of flow of the liquid is easily con-
trolled by elevating and depressing the gun.



Remove the drain plug at the after end of the
cylinder and drain off the small amount of
liquid still remaining. :

The needl:z valve cover piate at the forward
end of*the cylinder is next removed.

and the forward cylinder head is unscrewed
about a half turn, just enough to start the
thread, so that the head may be removed

easily after the cylinder has been taken

from the gun. -

From now on, never get in line with the
forward end of the cylinder. Just remem-
ber that it’s holding compressed springs
strong enough to resist many tons of re-
coil energy.

(«-’ ,\(Q’L‘fv
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Now remove the securing screws at all
cap square bolts., You can do this most
conveniently with the gun elevated. Bring it
back to zero when you’'re through,

Loosen the packing nut at the after cylinder
head. This will permit the piston rod to
slip through more easily a little later.

Start the threads on the after cylinder head
by unscrewing the head a half turn but only
if the head is to be removed later for re-
placement.

After taking out a keeper screw, the rod con-
necting nut can be unscrewed to disconnect
the piston rod from the breech housing.
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The gun is then pushed out of battery by hand,
to run the breech housing clear of the piston
rod. This should take up the little bit of
slack you have left in the securing line, We
can now disconnect the cylinder from the
slide. To do this, . . .

>. .. first remove the four bolts from the for-
ward cap square,

and take off the square,.

Remove the four bolts from the after cap
square
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and take off the square.

Lower the cylinder so that it rests on the
lower part of the elevating arc bracket. It
may be necessary to pound the cylinder down
with a rawhide mall.

The cylinder is now moved for vard in the
bracket so that it can be remonved fromx: the
forward end.

Four men will be needed at the forward end
to remove the cylinder from the gun.

ERIC 12 ‘
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The removed cylinder is laid across a work
bench or on the deck with chocks on each
side to keep it from rolling. We’re ready
now to disassemble the systems this cylinder
contains. But before we begin the actual
work, let’s see what we war.t ‘o accomplish.

First, as shown in the upper view, we need
a device which will draw back the piston
against the spring pressure and which wiil
hold the springs in compression so that they
will not press against the forward cylinder
head, which may then be removed with
safety. After the head has been removed
as shown below, the device should let the
springs expand, relievingall compressionand
permitting their removal from the forward
end.

A spring compressor accomplishes the pur-
poses of taking spring pressure off the for-
ward <¢ylinder head and later removing all
compression from the springs. As shown
above, it pulls the piston rod aft to com-
press the springs and permit removal of the
cylinder head. Then, as shown below, it is
screwed in, allowing the piston rod to move
forward and to relieve compression on the
springs so that they may be removed with
safety. Now let’s see how this spring com-
pressor is attached.

First, drive out a taper pin through the col-
lar on the piston rod...

COLLAR
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«..80 .that the collar may be unscrewed.
After this {li1e connecting nut shewn floating
on the piston rod is slipped off.

A collar that is secured firmly to a threaded
spring compressor rod isthen screwed onthe
place of the regular collar., Thecompressor
rod is now attached to the piston rod.

A spring compressor sleeve and a friction-
less washer are slipped over the spring
compressor rod, then a compressor nut is
screwed onto the thread on the compressor
rod.

Screw the compressor nut down until the
compressor rod is in tension showing that the
spring pressure has been taken off the for-
ward cylinder head.



Unscrew the forward cylinder head, taking
care of course to work from the side and
to keep out of line with thé forward end.

The removed cylinder head is inspected tosee
that the threads are in good shape and that
the orifices are free of foreign matter. Be
sure the setting of the needle valve is not
disturbed.

Now back off the compressor nut to relieve
the tension of the recoil spring system. A
second man must hold the squared end of the
compressor rod with a wrench to prevent it
from turning and unthreading from the piston
rod. When spring tension has been entirely
relieved, take off the spring compressor...

...and remove the parts inside the cylinder.
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First, slide out the piston rod with piston
attached,

then the entire spring system-including outer
springs, both inner springs and the inner
spring separator.

All the disassembled parts must now be
carefully inspected and thoroughly cleaned.
Make a very careful inspection of the springs
and replace any that show breaks, excessive
wear or other damage.

PACKING

The piston rod packing at the after end of
the cylinder should be checked during dis-
assembly, usually this packing is replaced
while the cylinder is on the gun whenever
leaks makes replacement necessary.
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The throttling groove should be inspected
through the forward end of the cylinder be-
fore reassembly operations begin. Remove
all foreign matter such as chips and gummy
deposits. After this, begin reassembling.

In,talling the springs in the cylinder is the
first step in reassembling.

Then the piston rod is slid in through the
separator and through the packing in the
after cylinder head. If you turn the threaded
end of the piston rod carefully through the
packing, this packing may still be in good
condition when the reassembled system is
tested.

Now, install the spring compressor again
and compress the recoil springs enough to
allow. .. :
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...the forward cylinder head to be screwed
in as tightly as possible. After this,

back off the compressor nut until the tension
of the recoil springs is held by the forward

" cylinder head. Now we’re all set . . .

128

...to remove the spring compressor.

The collar, is screwed on the piston rod
and is secured with a taper pin after the
connecting nut has been slipped over the
piston rod.



Now the entire cylinder assembly is ready

to be installed on the gun. ARDERY. TP, .. . Ow————

= »

Four men liit it to the gun and work it back
in the elevating arc bracket.

Then it is slipped back in the bracket to
permit replacement of the cap squares.

The after cap square is drawn up by screw-
ing in the four bolts.

Q
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Tiien the forward :ap square is bolted on in
the same way.

Push the gun back in battery Ly hand. A
block of wood held between the piston rod
collar and its hole in the breech housing
prevents damage if the collar is not lined
up properly. Then remove the block and
push the gun in battery, a little at a time,
until you are sure the line-up is all right
and that the collar will run ir*o the hole.

Secure the piston rod to the breech housing
by drawing up the piston rod connecting nut.
Don’t forget the keeper screw. After this
the securing line may be removed as the
breech housing and barrel nre now held by
the piston rod,

If the after cylinder head has been removed
and replaced during disassembly, it is now
tightened.



Tighten the packing nut. You’ll have to re-
tighten this nut later and replace the pack-
ing if any leaks develop when the systems
are tested after reassembly.

Now replace the securing screw that holds
the cap square bolts in place after elevat-
ing the gun for convenience.

Tighten the forward cylinder head fi.rmly,
then cover the head with special sealing
compound. . .

...and replace the needle valve cover by
screwing in the six securing bolts,
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The after drain plug is then screwed in, to
prepare the cylinder for refilling with re-
coil liquid.

Before refilling the cylinder elevate the gun
to 85 degrees. Pour the liquid slowly into
the filler hole through a funnel equipped with
a 200 wire mesh filler and replace any that
may have been lost or spilled. Thenclosethe
filler hole and depress the gun to fill the
dash pot. Elevate and add more liquid. Be
sure that all liquid is passed through the
filter. The cylinder is properly filled when
the liquid is up to the lower part of the filler
hole.

Now screw the vent plug back into its hole
on the right side of the cylinder. While
you’re on this side of the gun, reinstall
the lighting switch parel on its bracket.

Everything is now back together again and
the recoil and counterrecoil systems are
ready for use. All you need to do is stop
any leaks by tightening the packing nut and
possibly replacing the piston rod packing.



The racoil and counterrecoil actions of the
3’’/50 2an mean the difference between agun
that (s firing in action and one that isn’t.
Keep 1the recvil and counterrecoil systems in
goot repair and properly filled with recoil
liquid so they will be ready for action at all
times.

The sight of the 3”’/50 is constantly ex-
posed to the weather. Rain and seawater
may find their way into the gear brackets
or cause corrosion and binding in other parts
of the mechanism. When binding can be
removed in no other way the sight mecha-
nism must be disassembled and overhauled.
Sonie maintenance jobs may be done without
disassembling the entire mechanism. For
example. ..

...the drums of the sight angle and deflec-
tion angle indicators are readjusted on the
gun.

Telescopes are inspected on the gun. I«
they require repair or adjustment send them
to 2 terder., When the sight mechanism is
to be entirely disassembled the telescopes
must be removed from their holders.
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The pointer’s telescope is freed from its
holder by unbolting the cap square at its
forward end and loosening the adjusting
bolts at the after end. The trainer’s tele-
scope is taken out in the same way. Upon
removal the telescopes are sent to a tender
or stowed until the sight mechanism is re-
assembled.

The pointe.’s open sight is removed from the
gun, after its cap square has beer urbolted.
This is done to prevent the sight fron: strik-
ing the barrel when the sight yoke is being
token off. It is not necessary to cemove
tne trainer’s open sight.

The counterweight is removed after it had
been unbolted from the slide.

Back the after end of the sight yoke arm to
the left, off the deflection bar, after remov-
ing the stop set screw. Then swing the arm
outboard to clear the bar...



...and continue swinging it outboard until the
yoke is disengaged from the key arcs in the
elevating gear rocker.

Then lift the sight yoke from the azimuth
pivot pin and set it aside.

Unscrew the rocker pivot pin at each side
of the elevating gear rocker...

...remove the pins and lift off the rocker.
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The rocker and pivot pins must be inspected
carafully at zll bearing points to make sure
there are no burrs, gummy deposits or cor-
roded areas to cause binding.

Now unscrew the lower stop from the sight
angle bar.

Crank the bar through the elevating gear
bracket with the sight angle handwheel, 1ift
it out and set it aside. The bracket...

.. is then unbolted and removed.
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Tle gun is now entirely stripped of all parts
of the sight. Before the reassembly of the
mechanism is begun, a number of important
jobs myv  be done.

All the disassembled parts must be care-
fully inspected to make sure there are no
burrs on bearing or gear surfaces and that
all foreign matter and corrosion are re-
moved by careful cleaning. Special main-
tenance procedures are necessary with the
sight angle and deflection indicators.

The sight angle indicator cover is removed
after unscrewing four mounting screws. This
exposes. . .

...the sight angle drum. Remove the four
retaining screws-then usirg two of these in
the jack screw holes, tighton bothalternately
until the clamp, clamp disc and drum are
loose enough to bz removed. Close thedrum
thoroughly.
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Also clean and inspect the worm, worm
wheel and pinion. After this, lubricate the
gears and install the sight angle drum and
indicator cover.

The deflection indicator iscleaned, inspected
and lubricated in the same way. We are now
ready to begin reassembly.

REASSEMBLY: (Title Frame)

Bolting the elevating gear bracket in placeis
the first step in reassembly. Into the gear
bracket...



...insert the sight angle bar and turn the
sight angle harndwheel to crank the bar down
in the bracket.

Then screw the lower stop into the sight
angle bar. After this move forward, to
install...

...the elevaiing gear rocker. £-e that the
side marked ‘‘L’’ is on the lefi = ide of the
slide, as you look forward, and the side
marked ‘““R’’ on the right.

Mount the rocker on the slide.
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Install the sight yoke on the rocker. ..

...and swing the sight yoke arm inboard to
engage the yoke keyways with the rocker key
arcs.

Continue swinging the yoke arm inboard until
the keyway on the deflection gear bracketen-
gages the defloction bar and the pinion meshes
with the rack. Then screw in the stop set
screw,

The counterweight is lowered into place and
secured with its four bolts.



Mount the pointer’s open sight. ..

...and install the pointer’s and trainer’s tele-
scopes in their holders by bolting down the
cap squares at the forward ends. When this
has been done...

...the sights are completely reassembled.
We must now adjust the sight angle and de-
flection indicators. To adjust the sight
angle indicator. ..

~...turn the sight angle handwheel until the

sight bar indicates zero sight angle and
zero range. If these same values do not
show at the openings on the sight angle in-
dicator, loosen the four screws at the center
of the indicator, ...
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...slip the drum around by hand until it
indicates zero, and tighten the screws again.
To adjust the deflection indicator, the de-
flection handwheel is turned...

...until the left edge of the deflection gear
bracket lines up with a scribe mark on the
after face of the deflection bar. Then set
the deflection indicator drum at 500 mils,
which means zero deflection angle. If there
is no scribe mark, one must be established
by adjusting the drum with relation to the
deflection bar.

The stops allow the indicator drum to re-
gister a little less than 300 mils on the
extreme left setting and a little over 700
on the extreme right. When the indicator
is run out to the stops, the drum should
register equal amounts under 300 and over
700. After the drum has been accurately
adjusted to the stops in this manner, the
seribe mark for the 500 mil setting is made.
To adjust the drum to the stops, crank the
indicator all the way to the left. . .

...and loosen the four screws at the center
of the indicator. Set the deflection drum at
300 mils and tighten the screws. Then
crank the gear bracket to the right until
the stops strike...



...and again loosen the four screws. At
this time the indicator will read something
over 700 mils. Slip the drum by hand haif
way back to 700 and again tightenthe screws.

With the indicator cranked once more to the
extreme left, it should read the same num-
ber of mils less than 300 that the right hand

reading was over 700.

These closeup views show how a correctly
adjusted deflection angle indicator should
read at its extreme left and extreme right
settings. At the left it must show a little
less than 300, at the right an equal ariount
over 700. Some 3’'/50 sights provide d=-
flections from 200 to 800 mils, but the same
principle is used in adjusting them since
500 mils is zero deflection in both types.

With .he deflection angle indicator reading
500 mils, make a permanent scribe mark on
the after face of the deflection bar along the
left edge of the deflection gear bracket, for
further reference. We¢ know now that the
deflection angle and sight angle inglicators
are correctly adjusted. But, even sO...
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.the pointer and trainer could still have a
tough time getting together on thetarget-and
the gun could be aimed at something else.
The only way to correct a situation like this
is to line up the telescopes with the axis
of the gun bore. This is done.

. by boresighting, The gun must always be
boresighted after the sight mechanism has
been overhauled. The first step in bore-
sighting, ..

.is to install a disc at the muzzle and tele-
scope at the breech, thus establishing a line
of sight through the axis of the gun bore.
This line of sight is brought to bear ona
target at 5000 yards range. Then the pointer’s
and trainer’s lines of sight are adjusted to
bear on this same target, thus boresighting
the gun,

Before horesighting set the gun at zero ele-
vation..with zero sight angle and zero de-
flection angle. We’re ready now to install
the muzzle disc.



The muzzle disc locates the center of the
bore at the forward end of the gun. This
bore center is represented by the small
hole in the center of the disc. The four
other small holes are used to bring the
telescope crosswire to the vertical and
horizontal positions. The four large holes
serve to admit light into the barrel. When
the muzzle disc is set in place...

...a scribe mark on the top of the muzzle
face and a scribe mark on the disc must be
lined up. Make sure also that the concentric
rings around the disc are parallel to the
muzzle face.

Then secure the disc to the barrel with a
safety lanyard. This will prevent it from
being lost or damaged if it should fall out of
the muzzle. Now let’s go to the after end of

the gun.
__— BREECH BAR
25 ﬁ:
- S o

A breech bar is used to mount a Mgrk 75 - [ ?("
boresight telescope exactly on the axis of the -~
gun bore. This breech bar is secured by its RC
two bolts. . .

MARK 75

BORESIGHT TELESCOPE '
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. . .to the after face of the breech housing.
The block is then lowered.

The boresight telescope is shipped to provide

a means of sighting, through the muzzle disec,

along the axis of the gun bore. Now elevate

the gun so that the boresight telescope will

be pointed to the sky, providing a clear field
O of view, without distracting lines.

Bring the crosswires of the telescope into
focus by turning the narrow focusing band,

Then turn the wide focusing band to bring
the central peephole of the muzzle disc into
sharp focus. After this, reset the gun tozero
elevation.
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Adjust the crosswires to the horizontal and
vertical position by turning the entire tele-
scope in the breech bar.

Then lock the telescope in position with its
locking band.

After this, check for parallax by moving your
eye back and forth, and up and down, over
the eyepiece, to see if the intersection of the
crosswire appears to move with relation to
the central peephole of the muzzle disc. If
this occurs, remove parallax by careful
refocusing with the wide focusing band, until
the intersection of the crosswires remains
stationary as you ;nove your eve around the
eyepiece. This may be a tedious job, but it
must be done painstakinglytoassureaccurate
results.

If the horizontal crosswire is above or below
the central peephole, ...

ERIC
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. . .adjustment is made with the vertical
adjusting screws on the telescope. Each of
these screws rests in a shoe, which in turn
bears against the telescope tube. Since this
tube is made of soft brass, set up these
screws lightly; otherwise, you may scorethe
bearing surface. Loosen one of these screws
and tighten the other until. . .

. . .the horizontal crosswire centers on the
peephole. Then, if the vertical crosswire is
to the left or right of the central peephole,.. .

. . .loosen one of the horizontal adjusting
screws, and tighten the other until. . .

. . .the vertical, as well as the horizontal
crosswire, is now properly centered on the
muzzle disc. This means that a iine of sight
through the telescope is exactly on the axis
of the gun bore.



E

The Mark 8 boresight telescope, sometimes
used in boresighting the 3'"/50, has a rotating
ring used to turn the Lelescope through 360
degress. When the telescope is turned, the
intersection of the crosswires shnuld still be
at the center of the muzzle disc. If it is not,
the telescope is improperly collimated nad
another should be used. When the crosswires
intersect at the center of the muzzle disc,

‘"remove the disc. At this time also, make

certain that the sight angle and deflection
seftings are still zero.

Focus on a target with a range of about 5000
yards. When boresighting is done in port, as
in this case, select a target like the building
shown in the inset which has definite vertical
and horizontal lines. The boresighter must
coach the pointer and triiner to elevate and
train the gun so as to bring his horizontal
and vertical crosswires on distinct hori-
zontal and vertical lines of the target. The
pointer and ‘rainer then vie.s the target
through the boresight telescope, to identify
the horizontal and vertical lines.

The pointer’s telescope is first checked, on
the same target, against the boresight tele-
scope. U there is some motlon of the ship,
the boresighter must ‘‘mark’’ when his
horizontal crosswire is on. If the pointer's
telescope is not in alignment, the horizontal
crosswire will not be on the target at the
same instant the boresighter ‘“marks.”’ In
this case the pointer’s telescope niust be
adjusted.

The adjustments for the pointer’s telescope
are located at the after end of the telescope
holder. The telescope is moved in onedirec-
tion at a time by backing off one adjusting
screw, while tightening tiie opposite adjusting
screw.’

Q
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Now line up the horizontal wire of the
pointer’s telescope by turning the adjusting
screws with the special socket wrenches.

In the pointer’s telescopes the horizontal
wire is now on the target at the same instant
as the horizontal wire of the boresight tele-
scope. In the same way. ..

. . .the trainer adjusts his horizontal cross-
wire if he fails to come on the target as the
boresighter ‘‘marks.”’

. BORESIGHT .-
~ TELESCOPE

The horizontal crosswire of the boresight
telescope now checks with the horizontal
crosswire inthetrainer’stelescope. Tocheck
the adjustment of thes trainer’s vertical

crosswire. . .
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. . .the boresighter must ‘““mark’’ when his
vertical crosswire is on the target. If the
trainer’s vertical crosswire is in alignment,
it will be on the targetat the same instant the
boresighter “‘mar«s.’”” If not, the trainer
brings it on. . .

. . .by adjusting his telescope horizontally,
In like manner. . .

. . .the vertical crosswire of the pointer’s
telescope is now brought on, if necessary,
as the boresighter ‘‘marks’’,. ..

. . .by adjusting the pointer’s telescope hor.-
izontally.

Q
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POthR'B A The gun is now boresighted—that is, the
TELESGORE ‘ § ' pointer’s telescope and the trainer’s tele-
‘ N ' scope bear on the target in the same way as
' the boresight telescope.

On a properly boresighted 3''/50, thelines of
sight of the pointer, trainer and boresighter
converge at 5000 yards. The three men now
change stations and check one another’s work.

Replace the muzzle Zisc and check to make
sure the boresight telescope did not move
during boresighting. If it did not, the results
may be accepted as accurate.

Now remove the boresighting equipment—the
breech bar, muzzle disc and boresight tele-
scope.
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Remember that boresighting isalwaysneces-
sary after reassembly of the sight mechanism
and after removal of the telescopes. It is the
only reliable means of aligning the telescopes
with the axis of the gun bore.

The 3''/50, like every naval weapon, must
always be ready for instant use. The cern-
tinuous painstaking maintenance work that
keeps guns in condition for action at anytime
{, the Gumrier’s Mates most important duty.

. The 3"'/50 isn’t likely to collapse suddenly
like the deacon’s one horse shay, but a lot of

' its parts cangowrong if they are not carefully
maintained.

The mount is never enclosed. Constant expo-
sure to sea and weather will cause corrosion
and binding unless all working parts arekept
well cleaned and properly lubricated. These
parts are also subject to wear and accidental
damage. So adjustments and replacements
must be made from time to-time. A well
organized maintenance routine is the only
certain means of assuring easy train and
elevation,
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dependable operation of the breech mecha-
nism, reliable response of the firing mecha-

‘ nism

and smooth accurate action of the sight,
We're going to study now the Navy’s routine
procedures which provide for proper mainte-
nance of all parts of the 3''/50.

ot t t [ :,‘ : These routine procedures are included in
‘ s b rabox daily, weekly, and monthly check-off lists of

- ) maintenance duties that must be performedas
directed. Let’s start with the procedures on

? ' &5 [",' [ !J‘L{ ;" U . the daily list.
’ wllee Ll

The daily check-off list includes procedures
that keep the gun exercised and ready for

ey
T
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Each day the gun must be run through full
ARC of train and elevation several times.
Make sure there are no obstructions in the

' line of fire,

Also daily, operate the sight mechanism a
number of times within the full limits of sight
angle and deflection.

Depress the font firing treadle three or four
times., Don’t forget to recock, If you hear the
firing pin being released, you will know that
the foot firing and firing mechanisms are
responding properly.

Close the firing key to make certain that the
electrical firing circuits and the solenoidare
in good operating condition. If they are, you
will see the solenoid move the trigger, and
will hear the firing pin being released.
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At the lighting switch panel checkthelighting
system on the transformer andbattery circuit
and on both the dim and bright setting. Re-
place any defective bulbs.

If the gun has indicators that are connected
to a director, make a transmissio.. check to
see that the director signals are being re-
ceived properly.

Ramming a test case will show up any faults
in the operating spring and extractor assem-
bly. Make this check severaltimes, being sure
the firing pin cocks =zach time as the block
rises.

Then, inspect the breech block guide groove
for burre and foreign matter.
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Examine the bore carefully from the breech
end to make sure that it is clean and free
of obstruction.

Test the cam plate retractor to see that it is
working properly and make sSure that it is
left on the ‘*A’’ setting.

The fuze setter is tested with a dummy pro-
jectile. The reading on the fuze should agree
with that on the outer dial of the fuze setter.

Clzaan the telescope lenses with lens paper
and see that the eye guards are in good
condition. -
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The addition of recoil liquid is necessary
if the liquid in the recoil cylinder does not
come up to the bottom of the filler hole when
the gun is at maximum elevation. If the
system leaks. . .

. . .tighten the packing nut at the after end of
the recoil cylinder, or, if this fails, replace
the packing.

Make sure all the readytoolsand accessories
are at the gun and in good condition. . .

. . .and that all the necessary spare partsare
on hand ready to replace any parts that may
fail.



The ready service lockers must be checked
systematically to make certaintheyarefilied
with ammunition. Check the condition of the
ammunition and the readings of the maximum
and minimum thermometer.

In following the daily lubrication chart, be
sure you apply the right lubricant attheright
place, and that you get toall the places listed.
One fitting that has been passed up a few
times can be the cause of a casualty.

Learn the lubricating methods that get a better
job done. It’s best for example to lubricate
the trunnions with the gun at zero elevation
so that the grease grooves are in position to
carry the lubricant to all parts of the bearing
surfaces. Thorougl: lubrication is the last
routine procedure on the daily check-off list.

The weekly check-off list includes procedures
which may require the removal and replace-
inent of working parts. If these jobs should
make it necessary to put the pgun out of
commission, remember. . .

1or
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.the gun and its equipment must not be put
out of commission without permission from
the gunnery officer. Remember also,

deconimission only one gun at a time. Now
let’s work our way through the weekly check-
off list.

Inspect all electrical circuits for brokenleads
and loose connections. Repair work whennec-
essary must be done by an electrician’s mate.

Check the fiber disk which absorbs shock
when the central arm of the operating shaft
contacts the breech housing. Ifthis diskis not
in place or is in poor condition, replace it.



Then turn the pointers handwheels back and
forth slowly to see if they cause immediate
elevation and depression of the gun. If they
do not, the lost motion and the gearing is
removad. ..

. . .by tightening the adjusting bushing on the
forward face of the worm bracket. If this
procedure does not eliminate all lost motion,
remove r.1ms between the bra~ket and the
carriage

Turn the trainer’s handwhecls back and forth
slowly thrcugh part of A revolutiontotest for
lost motion. If any lost motion is present, it
may be removed. . .

. . .by tightening the adjusting bushing on the
underside of the pointers elevation gear
bracket. If this does not eliminate all lost
motion, remove shims between the elevation
pinion bracket and the carriage.
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Dcn’t bind the trainec’s or pointer’s hand-
wheels by tightening down too much on the
adjusting bushings or by removing too many
shims, Lost motion is bad, but binding can
be worse.

Cleaning the surface of the gun bore to
emove corrosion is the next job on the
weekly check-off list. The bore is first dry
sponged with clean toweliig wrapped around
the bristle bore sponge. Then a protecting
film of light oil is put on the bore surface by
running through the bore with a oil soaked
cloth wrapped arcund the bristle sponge.

After the gun has been in action remove all

combustion products from the bore. First,
wipe the bore with a dry cloth around the
bristle sponge, then swab it out with a hot
laundry soda solution. Next, rinse the bore
with fresh water and dry it with toweling.
Then pass 'the bore gauge through the bore
to determine if there are any copper deposits
on the lands. If the gauge passes through
freely, lubricate the bore with light oil.

If the bore gauge shown in the inset will not
pass freely because of copper deposits, the
constriction must be worked over. . .



. .with a lapping head fitted with emory

- cloth or with wire brush., The lapping head

or brush should run back and forth until
enough copper is removed to a'low the bore
gage to pass freely. Use the larLping head or
wire brush only when the constrictionsareto
save wear on the remainder of the bore. Do
not attempt to remove smoke rings or other
discoloration. When the bore gage passes
through freely, clean and oil the bore as
previously described.

Following the weekly lubrication chart is the
last of the weekly procedures.

The monthly check-off list includes opera-
tions and inspections at sea and inport. We’ll
first consider those conducted at sea.

The operating spring is adjusted to provide
smart breo h closing action. The rod nut
must riever ve so tight that the springis fully
compressed when the breech is open.
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The back to battery markings must be re-
painted on the breech housing and slide.

!

If turning the sight setters hand wheel does
not cause immediate movement in the sight,
the lost motion must be eliminated by re-
placing worn gears. When water has entered
the gear brackets, remove the covers and
clean anpd lubricate all parts inside. Then
replace the cover.

If the gun has elevation and train indicators
that are connected to a director, the readings
of these indicators must be checked each
month against the actual train and elevaticon
of the gun. This is done with a measuring
device. . .

. » .called a tram bar. Inside the cover of the
box is a list of the correctindicator readings
for each 3'"'/50 on the ship. To check these
readings in elevation. . .



. . .the pin ends of the tram bar are inserted
in two tram bl-cks, one on the right side of
the slide and one on the right carriage cheek.
Elevate or depress the gun until an index on
the tram plunger matches an inaex on the
tram barrel. At this point the elevation indi-
cator reading should correspond with the
angle of elevation recorded for this gun on
the box cover. If thcreadings donotagree, ..

. .adjust the vernier coupling on the eleva-
tion input shaft below the pointers handwheel
bracket until the angle of elevation shown on
the indicator dial agrees with the angle re-
corded on the box cover. The train indicator
is checked in a similar manner.

Train them out until the index marks on the
tram :match. At this point the train indicator
reading should correspond with the angle of
train recorded on the box cover. H the two
do not agree, ...

e

. .adjust the vernier couplir, on the train
input shaft until the angle of train shown on

»nrded on the box cover. The gunhasnow been
trammed in train and elevation.
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Inspect the entire gun and mount for evidences
of corrosion on any unprotected surfaces.

Examine the training stops and training stop
bracket to make certain that all bolts are
drawn up firmly.

A burred or dented round might jam in the
gun with serious results; therefore, every
round in the ready service lockers must be

inspected monthly. Remove any {. + are
burred or damaged.

Next, fcilow the monthly lubrication chart
carefully. Before you lubricate the inner and
outer stand bearing assemblies included in
this chart, you must do an imyortant mairte-
nance job.



Remove four drain plugs from the stand,
train the mount all the way to the right or
left several times to force out any water that
may be present around the bearing. If the
drain holes are stopped up with grease, frec
them by running a wire through eachopening.
Then replace the plug and force in the lubri-
cant, training the mount at the same time to
insure proper distribution. If monthly lubri-
cation is not sufficient to keep the stand
bearing assemblies in good working order,
lubricate weekly. We come now to. . .

. . .Ccperations in port. The first of these
is. . .

disassembly and r=ussembly of the breech
mechanism which we have already studied.

An~ther is boresighting which has also b2en
fully described. We have not yet explained
the operation. . .
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. . .of running the gun out of battery, which
means pulling it aft to the position of full
recoil so that partsnot ordinarily exposed. . .

. . .for inspection may be examined for burrs
and corrosion. At this time also the recoil
and counterrecoil systemis and the automatic
operation of the gun should be checked over.
To prepare for running out of battery, ...

. . .first elevate the gun to 85° and check the
level of the recoil liquid, adding liquid if
necessary. This is done to provide ni.-mal
operatioii of the recoil and counterrecoil sys-
tems as the gun goes in and out of battery.

Set the gun at zero elevation so that mainte-
nance job can be handled most conveniently,

Set the camplate retractor at ‘A’ and rama
test case so that the automatic operation of
the gun and the ejection of the case may be
checked.



Now to a sling attached to the breech housing
connect a pelican hook securedtoa chainfall.

With the other end of the chain fall secured
aft of the gun. . .

. .pull the gun out of battery to the posi-
don of full recoil. Now holding it in this
position. . . ‘

. .check for burrs and corrosionon thebear-
ing surface of the barrel, the after face of the
slide cylinder, the forward face of the breech
housing and the forward section of the recoil
piston rod. After smoothing and cleaning these
surfaces,. . .

. . .trip the pelican hcok permitting the gunto

counterrecoil. Repeat is sevural times with

a test case until you are sure. . .
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. . .that the block dropped and the case is
properly ejected during each counterrecoil
movement. Then repeat the entire pro-
cedure. . .

X}

. . .with the cam plate receiver set at ‘%,
Make certain in this casa that the block dices
not drop as the gun counterrecoils. Now re-
move the sling from the breech housing, ..

. .check the lubrication of the slide, and
clean all exposed parts. Apply a coating of
heavy grease to such surfaces astheforward
section of the gun slide cylinder which is
exposed to the weather. This completes the
monthly maintenance operations in port.

Semiannual’y check thealkalinity of the recoil

liquid with a solution of phenol saline as
specified in OD 1914. If this shows the liquid

. to be acid, replace it with new liguid.



Once a year lift the carriage andgunfrom the
stand and carefully inspect the bearings,
bearing paths, training circles and other parts
normally hidden from view.

You can depend on your gun in action if you
have followed all the check-off lists. These
procedures provide for the maintenancc atten-
tion that the gun needs to keep it in good
working condition at all times.

NARRATOR: A well maintained 3'"/50, man-
ned by a-trained crew, will deliver a good
rate of fire with a minimum of operational
casualties. The casualties that do occur are
caused mostly by carelessness of the c_ew,
or weak or broken parts, or by foreign matter
between close-fitted parts. When the gun stops
firing during an engagement, a good gunner’s
mate will quickly locate the cause of the
stoppage. : ot

For example, if it’s a stuck sear piston he
should be able toanalyze thetroubleandtrace
it to this part. He’ll be ready, also, for th
two kinds of zction required of him. These
are. . .
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1. IMMEDIATE m . . .immediate action, which will keepthe gun
- . N - firing to the end of the battle,~and remedial
B ~action, which will get to the bottom of trouble
2 REME"'AL Aﬂ'“ and put the gun into tip-top shape, all set for
» - ; , the next engagement, Now let’s take a lookat

’ | ~

one of the most common casualties. . .
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. .misfire, which is any failure of the gun
to fire. Misfire may be due to a defect. . .

o
%
s ey

N

-

. .in the electrical or mechanical firing
system,. . .
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. .a faulty firing mechanism. . .




. .or defective ammunition. Now, how do we
find where the trouble is? The logical first
move isto check the paris that are in the open,
and that can be tested most quickly.

So the pointer again squzezes his firing key,
and at the same time depresses his foot-
firing treadle. He must make sure 1e actually
closes the key and fully depresses the treadle.
The first loader should then see the trigger
mechanism operate. If the trigger does not
trip. . . )

. . .he must operate it by hand. If this causes
the gun to fire, the first loader continues to
fire by hand until the engagement is over. At
each attempt to fire he must make sure that
the firing pin is cocked. If it isnot. . .

. . .the recocking tool is used tn cock the pin.
Now, assuming that th= firing pin cocks and
releases properly, but without causing the
gun to fire, it is clear that we have two pos-
sible explanations. Either the striker point
of the firing pin is not striking the primer—
or, the ammunition is defective.

-
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In battle, the round should e removed quickly
to return the gun to action, but wait twenty
seconds to allow for a hangfire. In practice,
or if the round cannot be removed. . .

. . .you may be ordered to cool the gun and
projectile with hoses, to preveat a cook-off
explosion. Stand clear until the gun is cool.

Suppose you are ordered to unload the round
and throw it overside. Inattem»ting to remove
the round, you may find. . .

. . .that the projectile has become detached
from the case and has stuck inthegu~ Clear
the -bore by firing a short case. If the short
case will not fire, it is probable that failure
to fire is not due to faulty ammunition but is
caused by a defective firing mechanism.



It may be necessarytoreplacethe sear piston
or other parts of the firing mechanism to
ceturn the gun to service. The possibility of
1 cook-off still exists. You may then be
ordered to remove the short case, close the
breech, and cool the gun with hoses.

As soon as the engagement is over, the entire
firing system must be checked to locate any
defective parts that cou). zause a misfire.
First check the electrica! system by squeez-
ing the firing key. I the solenoid does not
operate,. . . ’

. .use a test lamp to check the leads to the

solenoid. Some solenocids operateat six volts,
some at one hundred and ten—so be sure you
have the right lamp. Before youstart testing,
be certain there is current tothe gunand that
the firing key is closed.

Touch the leads of the testlamptothe termi-
nals of the solenoid plug. If the lamp glows,
the circuit is all right to the plug—so the
solenoid must be defective and must be re-
placed. If the lamp does not glow, the circuit
is defective. This should be reported to the
gunnery officer.

\
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The firing mechanism must he disassembled
for inspection and repair immediately after
action if, for any reason, its performance
was not entirely satisfactory.

Stone down the sear piston and lubricate it
carefully if it showed any tendency to bind
in the breech housing, thus causing misfire.

If the foot firing mechanism operated un-
satisfactorily in action, check it for lost
motion and inspect the setting of theadjusting
screw on the trigger pull bar. Be sure the
gun does not fire automatically on breech
closure unless the firing key or foot-firing
treadle is actuated, or unless the gun is
equipped with a solenoid MK 14, MOD 1 or
MK 28. Replace any obviously defective parts.
If the linkage binds, disassemble, clean and
lubricate it thoroughly and reinstall it on the
gun. Now let’s discuss. . .

. . Jfailure of the breech to close. If the first
loader finds that the block does not come up
all the way at the loading of a round, we
have a casualty with two possible causes.
Either the ammunition is defective, or the
breech mechanism is at fault. Whatever the
cause, the logical thing to do is to determine
if the block will rise, given a little help.
The first step in the immediate action
procedure. . .
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. ..is to tap the tottom of the breec: block
lightly with a rawhide maul. If the wblock
closes, continue to use the maul whenneces-
sary, and keep, the gun firing. If tapping with
the maul does not raise the block, attempts
should be made to raise it. . .

. .with the hand operating lever. D¢ not
force the block up’if it cannot be raised with
a reasonable amount of pressure onthelever;
otherwise a more serious jam may result. If
the breech block cannot be raised, it shouv'd
be lowered with the hand operating lever, to
eject the round in the gun. . . ~

. .and permit the ramming of another round.
If the breech can be closed o:1 the new round,
it may be assumed that the casualty was
caused, . .

. . .by adamaged.or oversized cartridge case.
Damaged ammunition is a frequent cause of
failure of the breechtoclose. But, if the bleck
will not rise on the ramming of a new round,
it may be assumedthat the breech mechanism
is at fault. With the gun bore clearto avoid a
cook-off, see if ther« are burrs o- foreign
matter in the breech,
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Try to remove any obstructions of this kind—
if you can’t, use the maul and keep the gun
firing as long is possible.

Should a weak or broken cperating spriug be
the cause of the block’s failure to rise,
switch to single fire and use the band operat-
ing lever to open and close the breech. Do
the same. . .

. .if a broken or disconnected spring con-
necting rod or chain is preventing the plug
from rising when a round is rammed.

A burred operating shaft camplate may jam
the operating shaft inboard, sothat the bearing

‘blocks freeze in the camways of the breech

block to prevent movement of che plug. If
this casualty occurs, vou’ll reccgnize: it
quickly, because the block can neither be
raised nor lowered with the hand operating
lever.



What can we do now? We can’t fire the gun
or remove the round because the breech
block is jammed. If this stoppage occurs
when the gun is hot, do not delay;. . .

. . ,run a stream of water in the bore from a
hose set well down in the barrel; also play a
stream on the outside of the barrel. This
keeps the nose fuze cool and helps prevent
the projectile from exploding. Keer all per-
sonnel clear during these operations.

The remedial action to makethebreechclose
properly is to disassemble and repair the
breech mechanism, During disassembly. . .

. .stone down any burrs on the block guide
grooves and carefully remove all fureign
matter.
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Replace the operating spring if it is found
te ke weak,

Also replace the operating shaft camplate if
there are any burrs on i. Replace any other
worn or broken parts that may have caused
casualties in action.

Worn or broken extractors can cause two
casualties. If the lugs are worn, the block
will not remain down. If the lips are broken,
the empty case will not be extracted. In either
case, the first step in the immediate action
procedure is to switch to single fire while the
engagement lasts. The nextimmediate action,
in the case of worn lugs, ..

. . .18 %0 hold the block down with the hand
operating lever while the round is being
ramm.d. Worn pallets on the breech block
may also cause this casualty.



If the extractor lips are broken, remove the
empty case with the hand extractor. At the
first opportunity, follow th»-igh witk the
proper remedial r.ction whick, in this case,
is to disasseinble the breech mechanism,. . .

. . .S0 that wori. pallets or defective extra<:-
tors can be replaced.

Since it is so important to keep each gun
punching at the enemy during an attack,
immediate actior must be taken quickly and
accurately whenever a casualty interrupts
firing. The gun’s fire power must be kept in
the fight as long as possible, even though it
be at a reduced rate.

As soon as possible after the engagement,
remedial casualty action must re takentoput
the gun back into full automatic operating
order.

181



182

The 3''/50 will work well only if you take
good care of it. Properly maintained, it will
aperate faithfully, with a minimum of casual=
ties and plenty of effective hits.



